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OUR COLLEGES... 


UR COLLEGES and universities play key roles 
as creators of attitudes, molders of thought pat- 
terns, and searchers after truth. They are the leaven in 
cultural understanding. They are the catalyst in the ex- 
change of ideas and concepts on an international scale. 
As America’s horizons have broadened to encompass our 
most distant neighbors and circumstances have combined 
to open new channels of communication and understand- 
ing with the emerging nations of the world, our institu- 
tions of higher learning have been invaluable assets in 
improved world understanding. As we become better 
acquainted with our friends as well as with those who 
differ with our way of life, it is only natural to expect 
many significant changes in curriculum and methods of 
instruction on our campuses. Science and mathematics 
were the first subject-matter areas to feel the effect of in- 
ternational tensions. Foreign language also has experi- 
enced a rebirth. This kind of action is necessary all 
across the curriculum board. 
If there is to be world understanding, it will follow in 
the wake of improved communication. Our college 
curriculums must be structured in such a manner that 


they will contribute to this end. 


) i Z. eAtturck 
an address at Washington 
Md., March 23, 1960. 


From “Missions for the Future,” 


Missionary College, Takoma Park, 





CONTENTS 
3 


14 


/16 


v18 


36 


Brief reports 

100 Years for the Signal Corps 
Toward youth fitness 

Title X survey in higher education 
Foreign students in the U.S.A. 
International book exchange 


Message to Youth Conference 


Dwight D. Eisenhower 


Research Needed in Education 
Roy M. Hall 


NDEA Guidance Institutes 


Secondary School Mathematics 


Daniel W. Snader 


School Planning 
John L. Cameron 


The 1960 Census and Education 
Joel Williams 


Technology in the Classroom 


Gene C. Fusco 


Storytelling 


Mary Helen Mahar 


State Plans and Title III 
Ralph P. Frazier 


State Supervisors 
Kenneth E. Mowrey 


Adult Education 
Emery M. Foster 


Ad Minutes 


Rural School Facts 
Walter H. Gaumnitz | 


OE Checklist 





U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE e Artuur S. FLemmine, Secretary 


Lawrence G. DertHicK, Commissioner 


OFFICE OF EDUCATION 


Carrott B. Hanson, Director, Publications Services 

copies, 15 cents. 
order (no stamps) to the Superintend- 
of Documents. 
Printing Office, Washington 25, D.C. 


School Life reports Office planning 
and action and publishes articles by 
members of Office staff; preserits sta- 
tistical information of national interest; 
reports legislation and Federal activities 
and programs affecting education. Pub- 
lished monthly, September through May. 

Printing approved, Bureau of the 
Budget, July 28, 1958. Contents not 
copyrighted. Subscription: Domestic, 
$1 per year; foreign, $1.50; 1-, 2-, and 
3-year subscriptions available. Single 


SCHOOL LIFE 
March 1960 


Vol. 42 No. 7 





TuHeopora E. CarRLson 
Editor 


Apa Jane KELLy 
Associate Editor 


CATHERINE P. WILLIAMS 
Assistant to the Editor 


ent 


Send check or money 


Government 


U.S. 





Lane C. AsH .. 
R. Orntn Cornett. . 
Emery M. Foster . 


EprrortAL Boarp 
Joun H. Lioyp, Chairman 
. Paut S. BopENMAN 
. Arno JEWETT 
Anprew H. Grsss 
Crayton D. Hurcuins 








March 1960 


LIFE, 


SCHOOI!I 





DEPOSITED BY THE 
res OF AMERIGA 


UNITED CTA 





7. 
* * * * 7 * * *. * * 


EDUCATION AND GOVERNMENT 


ee 


100 Years for the Signal Corps 


IGWAG flags by day and 
torches by night were the first 


communication devices used by the 
Signal Corps of the U.S. Army, which 
completes 100 years of service to the 
Nation this June. In its first century 
the Corps has advanced both military 
and civilian communications. Both 
the Air Force and the weather service 
had their beginning in the Corps. 
Man’s first contact with the moon was 
accomplished by radar at the Signal 
Corps’ Radar Laboratory, Camp 
Evans, N.J. It was the Corps that de- 
veloped the solar cell conversion for 
powering the satellite radio in Van- 
guard I. Together, the Corps and in- 
dustrial specialists have developed 
MISSILE MASTER (an air defense sys- 
tem) and an electronic control and 
coordination system for use with the 
NIKE and HAWK missile batteries. 

Among the Corps’ most distin- 
guished members was A. W. Greely 
who, in 1881, led a 25-man expedi- 
tion to Ellesmere Island near Green- 
land to explore unknown areas of the 
Arctic. Lt. Greely was one of the 
seven who returned alive. In 1887 he 
became Chief Signal Officer, and dur- 
ing his 19 years as head of the Corps 
he did much to advance its services 
by promoting the use of photographic 
equipment, underground cable, tele- 
phones, radios, and balloons. 

In 1907 the Wright Brothers built 
the Corps’ first airplane, in which 
Orville Wright nearly lost his life 
when the plane crashed two weeks 
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after delivery. The Wrights deliv- 
ered a second plane to the Corps in 
1909; in May 1918 the air wing of 
the Corps became a separate army 
unit, eventually growing into the Air 
Force we know today. 

Now under its 18th commander, 
Major General R. T. Nelson, the 
Corps continues to work toward im- 
proving communications for the 
Army and the advancement of elec- 
tronic science for the civil needs of 
the Nation. 


Toward youth fitness 


ITNESS Can Keep U.S. Strong, 
the theme for National Youth 
Fitness Week, May 1-7, 1960, was 
uppermost in the minds of the 100 or 
more persons who attended a work- 
shop on February 9 in Washington, 
D.C., to consider health and physical 
education programs that would pro- 
mote the fitness of American youth. 
The hundred participants represented 
public and volunteer health agencies, 
health and physical education or- 
ganizations, education, and the Fed- 
eral Government. Speakers included 
Philip E. Ryan, executive director of 
the National Health Council and a 
member of the President’s Citizens 
Advisory Committee on the Fitness 
of American Youth, and Albert L. 
Chapman, chief of the Division of 
Special Health Service of the U.S. 
Public Health Service. 
Called to supplement the work of 
the President’s Council on Youth Fit- 





ness, the workshop considered ways 
in which organizations can cooperate 
in celebrating National Youth Fitness 
Week and how they can contribute to 
programs for youth fitness. 

The conference suggested that 
President Eisenhower be asked to ap- 
pear on a nationwide television pro- 
gram during the week; that local 
committees be established for coordi- 
nated planning; that each organiza- 
tion stress fitness in its publications 
and periodicals; that schools high- 
light fitness activities; and that 
health agencies cooperate in as many 
ways as possible. To promote con- 
tinuing programs, the conference sug- 
gested that each organization use 
services now available to the fullest; 
that they prepare visual materials on 
youth fitness programs; and that in- 
struction in physical education and 
recreation be accelerated to keep pace 
with the increased emphasis being 
given to science, mathematics, and 
foreign language instruction. 


Title X survey in higher education 


NFORMATION on Federal Gov- 

ernment programs for higher edu- 
cation and the effects of such pro- 
grams on institutions has been scant, 
but under the provisions of Section 
1001(d) of the National Defense Ed- 
ucation Act of 1958, the Department 
of Health, Education, and Welfare, 
through the Office of Education, is 
acting to gather complete information 
on these programs and to make it 
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available where needed. Section 
1001(d) directs the Secretary of 
Health, Education, and Welfare to ad- 
vise and consult with the heads of 
Federal departments and agencies re- 
sponsible for the administration of 
scholarship, fellowship, or other ed- 
ucational programs to obtain full in- 
formation on such programs and to 
develop policies and procedures to 
strengthen the programs and objec- 
tives of the higher education institu- 
tions participating in Federal pro- 
grams. 

The Secretary has delegated to the 
Commissioner of Education the re- 
sponsibility for conducting the survey 
of Federal programs in higher edu- 
cation. To discharge his responsi- 
bility, Commissioner Derthick is tak- 
ing two steps. He has appointed J. 
Kenneth Little, associate director of 
the Committee on Institutional Coop- 
eration of the Big Ten Universities 
and the University of Chicago, to the 
recently created position of Director, 
Survey of Federal Programs in 
Higher Education; 
establish a 12-man committee of lead- 
ers in higher education to advise him 
on the scope and direction of the 
program. Dr. Little is not new to the 
Office: he was Deputy Commissioner 
of Education from May 1954 to June 
1955. 

The purpose of the survey will be 
to make an inventory of Federal pro- 
grams using colleges and universities, 
identify the policies and procedures 
of Federal agencies that significantly 
affect these programs, and recom- 
mend to agencies policies and pro- 
cedures whose development or revi- 
sion would strengthen the programs 
of colleges and universities taking 
part in Federal education programs. 
When completed, the survey should 
show the range of Federal activities 
in higher education, describe the ways 
in which Federal activities affect col- 
lege and university programs, and 
identify the areas in which problems 
arise between institutions and Federal 
agencies; it should also suggest poli- 
cies and procedures to strengthen col- 
lege and university programs. 


and will soon 


A 


Foreign students in the U.S.A. 


HAT opportunities are many for 

foreign students in U.S. colleges 
and universities is attested to by the 
fact that 47,245 students from other 
countries attended our institutions in 
1958-59. In addition, our univer- 
sity-affiliated hospitals had 8,392 
foreign resident physicians and in- 
terns during the last academic year. 
Students from the Far East and Latin 
America accounted for about 55 per- 
cent of the total. Nearly 300 students 
came from Communist countries— 
about a third of them from Yugo- 
slavia. The U.S. Government gave 
total support to 2,273 students, par- 
tial support to 979. Nearly 20,000 
were self-supporting; 13,000 received 
support from private organizations, 
2.318 from their own governments. 
Source of support for 8,722 students 
was not known. 

Compiled by the Office of Educa- 
tion from a census taken by the Insti- 
tute of International Education, this 
information was given to the press 
this month by Arthur S. Flemming, 
Secretary of Health, Education, and 
Welfare. The Secretary had the 
Office gather this information to 
satisfy a request made to him at a 
news conference for information on 
foreign students. 


International book exchange 


OT many North Americans have 

heard of Azul, Argentina, but 
to the staff of the U.S. Book Exchange 
in Washington, D.C., it is famous. 
In January of this year the Pan Ameri- 
can Zoonses Center in Azul received 
the millionth item shipped by Uspe 
to an International Cooperation Ad- 
ministration’s overseas library (there 
are more than 1,000 Ica-sponsored li- 
braries). Since March 1954 Uspe 
has had a contract with Ica to supply 
libraries over the world with U.S. 
technical and scientific publications 
not otherwise available to them. The 
first public library in North Africa’s 
Eritrea, for instance, has received 
over 7.000 items through Uspe. Uspe 


provides a continuing service to the 
Ica industrial technical cooperation 
program overseas, and its material 
supports other material supplied by 
Ica and particularly complements 
Ica’s technical literature program. 

A private, nonprofit, self-support- 
ing organization, UsBE is sponsored 
by member associations of the Coun- 
cil of National Library Associations, 
by such educational associations as 
the American Council on Education, 
and by these Federal agencies: Li- 
brary of Congress, National Academy 
of Sciences-National Research Coun- 
cil, National Library of Medicine, 
Smithsonian Institution, and the De- 
partment of Agriculture. 

Any institution in the world can be 
a member of the Exchange if it has a 
library, has publications to offer in 
exchange, and needs material for its 
own collection. Members in the 
United States and Canada pay han- 
dling fees on material they receive as 
well as shipping costs on material they 
contribute. Member libraries receive 
unit credits on material UsBe accepts 
from them, which they then use in ob- 
taining other material. Usse places 
no monetary value on any item it 
receives. 

Ica missions receive requests for 
Usse membership directly from the 
libraries in the host countries, and 
send the approved applications to 
headquarters in Washington for proc- 
essing by Usspe. Usse forwards noti- 
fication of acceptance, directions for 
ordering materials, and monthly lists 
of available publications. From these 
monthly lists the Uspe member li- 
brary asks for material it needs. The 
only expense to an overseas library is 
the cost of shipping material to UsBE 
in Washington; it must contribute 
order to establish ex- 
A new library may 


material in 
change credit. 
receive advance credit until it can 
build up its collection. 

Correspondence with Uspe should 
be addressed to Alice D. Ball, execu- 
tive director, at the US Book Ex- 
change, Inc., 3335 V Street, NE., 
Washington 18, D.C. 
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From the President of the United States to the 
White House Conference on Children and Youth 


Excerpts from his address at the first session, 
University of Maryland, March 27, 1960 


* * * It is not my purpose to advise you on what you 
should do at this conference, but it may be appropriate to 
suggest a few reasons why, to me, your mission here is so 
important. 

First, then, you are working with the most precious re- 
source of our Nation—indeed of the world: a whole genera- 
tion who will someday make their country’s policies and 
dispose its great power. The very life of America depends 
upon the wisdom and resourcefulness which they will bring 
to the basic problems with which they will then be con- 
fronted. And the responsibility for their early preparation 
belongs to the older citizen, not to the younger one. 

Now, second, this process of preparation for tomorrow’s 
leadership grows increasingly difficult as rapid and mo- 
mentous changes alter the look of tomorrow’s world. 

Half a century ago, when the first of these conferences met 
at the request of President Theodore Roosevelt, the automo- 
bile was just beginning to be a fairly common sight on the 
landscape of America. Radio was a laboratory toy, and tele- 
vision was yet even a dream. Bleriot had still to make his 
famous flight across the English Channel. Wars, though 
destructive, were so confined to particular areas that the re 
mainder of the earth was only indirectly affected by their 
outbreak. Events, and news of events, moved slowly, and 
there was a feeling of permanence and stability in the world 


that people born in this century have never known. * * * 
Now, in contrast, the world fairly shakes with the heavy 
tread of humanity on the march. Tonight, as ! speak to you, 


an American space vehicle 2,310,000 miles away in its orbit 
around the Sun is telling what it sees and feels on its cosmic 
journey. Who can predict what miracles may be witnessed 
by those who sit at the Youth Conference ten years from 
now ? 

\ billion people have been added to the earth since the 
first Youth Conference, a half billion more will arrive before 
the next one convenes. In America we race to prepare for 
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the surge of children—fifty million of them—who will enter 
our homes during the next decade. Jet aircraft have shrunk 
our world by half during the past five years, and we no 
longer see anything unusual in lunching in New York and 
dining, the same day, in Lima, Peru. As this shrinking and 
crowding proceeds, the world—certainly the free world— 
must learn better how to live cooperatively together to the 
mutual benefit of all peoples. * * * 

Young people today are, of course, the heirs to the greatest 
fund of knowledge and the most opulent store of material 
advantages any generation ever received. The high school 
student has vastly more information at his cominand than 
any of the early settlers of this land, no matter how brilliant. 
The student lives longer and more comfortably than did 
medieval royalty, and moves about in an environment in- 
creasingly devoted to his convenience and enjoyment. 

Yet we know that these things are not the essence of 
civilization. For civilization is a matter of spirit; of convic- 
tion and belief; of self-reliance and acceptance of responsi- 
bility; of happiness in constructive work and service; of 
devotion to valued tradition. It is a religious faith; it is a 
shared attitude toward people and living which is felt and 
practiced by a whole people, into which each generation is 
born—and nurtured through childhood to maturity. 

Now no sudden, perfunctory transfer, from parent to 
child, of these enduring doctrines and traditions is possible, 
for their usefulness depends upon the degree to which they 
are understood and appreciated. Their inheritance is a mat- 
ter of patient and loving instruction on the part of the par- 
ent, and of the slow but consistent spiritual and intellectual 
growth on the part of youth. 

Growing in these concepts, drawing strength from these 
beliefs, our children understand, as we did not in our own 
youthful days, the need—now approaching the absolute— 
for peace with justice. 


(Continued on page 35) 








The following article is adapted from 
a speech Dr. Hall made in Chicago 
to the American Association of Col- 
leges for Teacher Education, on Feb- 
ruary 11, 1960. 


HE FUTURE of educational re- 

search is promising. I have sev- 
eral good reasons for saying so. 
First, past research has been im- 
portant: it has helped identify types 
of students, types of teachers, types of 
schools, and the facilities, staff, and 
materials it takes to provide educa- 
tion. Second, an analysis of the re- 
search supported by the Cooperative 
Program of the Office of Education 
during the last 4 years shows that re- 
searchers are more concerned than 
formerly with the nature of learning 
and students’ capacities and mental 
functioning. The research completed 
under this program proves that we 
can find out more about the relations 
of teacher education and teaching 
processes to human learning. 

Every year we are getting more 
funds for the program and supporting 
more and better projects. Right now 
we are evaluating the program gen- 
erally; thinking of training research- 
ers, supporting more broadly con- 
ceived investigations, encouraging the 
development of projects that will 
bring the behaviorial scientists, sub- 
ject-matter specialists, and general 
educators into a new working rela- 
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Research 


Needed in Education 


By ROY M. HALL, Assistant Commissioner for Research 


tionship; and experimenting with 
ways of presenting the findings and 
getting them to the educators who 
can use them. At the same time we 
are continuing to support research 
in its truest sense. 

My work with the cooperative pro- 
gram has made me keenly aware of 
the need for further research. Al- 
though it would be naive for me to 
assume that I could tell you what to 
search for in education, I do feel that 
I might appropriately suggest some 
general subjects in which the un- 
knowns are impeding the progress 
of education. Enough research has 
been done on the four subjects I shall 
mention to enable us to see the poten- 
tial value of further study. It is 
about the implications of the addi- 
tional research in these subjects that 
I want to talk for a few minutes. 


- 


First, on the assumption that the 
true function of education is to de- 
velop to the fullest the intellectual 
abilities of the individual, we must 
intensify our efforts and inquire more 
deeply into the nature of learning: 
what takes place in a man when he 
learns, when his mind matures? 
Much of the research on learning up 
to now has been done on the assump- 
tion that teaching is largely a matter 


of transmitting information from the 
teacher to the learner, and the inves- 
tigations have therefore centered on 
the best ways of transmitting knowl- 
edge or of motivating the learner to 
receive it. Even our testing has been 
done to determine which students 
have accumulated how much of what. 

Bruner of Harvard, Guilford of 
Southern California, and many others 
have been searching for new dimen- 
sions in education. Dr. Guilford has 
given us a new description of the 
structure of the intellect and a re- 
classification of its operations. (His 
work is reported in the August 
1959 issue of The American Psycholo- 
gist, Vol. 14, No. 8.) If his theory 
is valid, it has far-reaching signifi- 
cance for education and the kinds of 
research we should be doing. 

Let me explain. The assumption 
that teaching is primarily a matter of 
transmitting knowledge from teach- 
ers to students has led us to use the 
I.Q. score as a basis for classifying 
students into teaching groups, for ad- 
mitting them to college, for organiz- 
ing the multitrack plan, and for 
determining what to expect of the 
learner and when to expect it. If the 
ability to think critically, analytically, 
and creatively and to evaluate what 
is learned on the basis of its useful- 
ness in solving problems is as im- 
portant in learning as cognition and 
memory are, then our teaching meth- 
ods may be ineffective or may even 
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lead to results antagonistic to those 
desired. Furthermore we may be 
selling the learner short by being sat- 
isfied with his accumulation and re- 
tention of facts and his success in 
presenting them back to us. 

Getzels and Jackson at the Uni- 
versity of Chicago and Taylor at the 
University of Utah have found that 
in some of our teaching practices we 
are either overlooking students’ abil- 
ities or thwarting the development of 
them: that we may be making matters 
even of the experi- 
ments we are setting up to help stu- 
dents accumulate more knowledge 


worse by some 


more easily and more rapidly. 

We know then that there is more to 
learning than simply gathering knowl- 
edge, that to be educated a man must 
have the ability to think, to make 
wise choices, to see relationships, and 
to reason from the known to the un- 
known. Only when education assumes 
the responsibility for developing all 
of these intellectual capacities will it 
fulfill its function: to enable man to 
direct his own development in- 
telligently. Toward this fuller defini- 
tion of learning we need to direct some 
of our research talent and energy so 
that our methods and materials will 
be consistent with the true purposes 


of education. 


Gee 2 


A second field of investigation is 
suggested by the renewed debate on 
the question: Should education em- 
adjustment or academic 
achievement? Those who emphasize 
adjustment to the extreme and there 
seem to forget 


phasize 


are some who do 
that the effectiveness of group activity 
is determined by the quality and 
competence of the individuals in the 
group. The proponents of academic 
education accuse them of emphasizing 
adjustment so heavily that they pro- 
and mediocre 
In turn, the proponents of 


duce only average 
students. 
adjustment education accuse the sup- 
porters of academic education of ad- 
hering so tightly to standards and 
molds that they allow their students 
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no room to develop individuality. 
Ironically, each of these groups is 
probably right in its accusations, but 
very likely neither has correctly eval- 
uated, by the stern tests of research, 
the results of putting its own theories 
into practice. 

The Rockefeller Report on Educa- 
tion wisely reminds: us that all in- 
dividuals are different and that fortu- 
nately the strength of democracy lies 
in the diversity of the individuals who 
compose it. All of us would agree that 
the effectiveness of the individual in 
a free society is determined almost en- 
tirely by the extent to which he de- 
velops his abilities and expresses his 
point of view. 

Edgar Friedenberg in his Vanish- 
ing Adolescent comments on the sig- 
nificance of competence in developing 
a stable identity. He says that school 
ought to be a place where you not 
only learn to be a scholar, a writer, 
a scientist, but also learn that “you 
are good at it and your awareness 
and pride in being good at it becomes 
a part of your sense of being you. 
. . . The greatest safeguard to any 
democracy is a continuing community 
of self-respecting young people who 
understand and accept their relation- 
ship to society. The basic unit of 
such a community is a stable self to 
respect.” 

Here, I suggest, is a fertile field 
for research. What are the unique 
abilities of the students? How does 
the individual perceive of himself? 
What are his aspirations, interests, 
and value systems? To what extent 
do our methods of teaching and per- 
suading and punishing influence his 
self-confidence? To what extent do 
the preconceived expectations of 
teachers, parents, and community 
compel him to conform? to betray his 
individuality? to compromise his true 
person? to be less than his best in 
order to be like the group? or to efface 
himself because he cannot be what 
someone wants him to be? 

It is unfortunate that we use tests 
almost exclusively to learn how well 
students measure up to some well- 
defined and restricted standard of ex- 
pectancy and rarely to learn what 


students are like, what they want to 
do, and what barriers stand in the way 
of their developing into self-directing 
and self-respecting persons. Surely 
we need more and better tests—tests 
that teachers, parents, and students 
can understand and use to help them 
discover what each individual is like, 
what his capacities and developmental 
patterns are. As we build and ad- 
minister tests and use their results, we 
need to keep uppermost in our minds 
the development of the individual, as- 
suming that if we help him develop 
fully he will be a competent and effec- 
tive member of a highly complex and 
free society. 


A third subject in which research 
is needed is what I call the nonschool 
influences on the intellectual develop- 
ment of students. I am thinking here 
of the home, the gang or group of 
friends, the college campus. There is 
a great deal of talk and even criticism 
of what the school does to the student. 
Much research has been done on the 
results of various types of schooling; 
the influence of courses, school activi- 
ties, and teachers’ personalities on stu- 
dents; extent to which different types 
of programs determine the achieve- 
ment patterns of young people. Re- 
cent research has reminded us that at 
best the school is only one of the many 
influences on intellectual development, 
and, at worst, that school influences 
and nonschool influences may be in 
direct opposition. 

The findings of Havinghurst, Davis, 
Lewin, and many others suggest that 
children’s group activities outside of 
school may be in conflict with or- 
ganized school activities. Research in 
the sociology of the home leads us 
to wonder whether the home is not 
more responsible for students’ com- 
pulsion to conform than the standard- 
ized program of the school is. There 
is increasing evidence of the extent 
to which the home reinforces the 
school’s influences on the child in such 
matters as developing study habits, 
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learning to read, and acquiring cul- 
tural appreciation. 

A recent investigation of a group of 
first-graders identified two influences 
that seemed to account for the dif- 
ferences between the child who could 
read and the one who could not. First, 
when the reader was between 3 and 4 
years old, someone in his home had 
read to him a great deal; it apparently 
made no difference who it was, 
whether the mother, father, sister, 
brother, or maid. Second, one or 
both parents of the reader had deter- 
mined that he was going to learn to 
read; and again it made apparently 
no difference whether the parents re- 
warded, coerced, punished, or what 
not, so long as they persisted in their 
determination that the child should 


learn to read. The investigators 
found no characteristic differences 


_either in intelligence or in social and 
economic background between the 
children who could read and those 
who could not. 

In his studies of school and college 
retention in Wisconsin, J. Kenneth 
Little found that the social, economic, 
and educational atmosphere of the 
home was a strong influence on a stu- 
dent’s remaining in college. 

C. Robert Pace of Syracuse Univer- 
sity in a study of college campus in- 
fluences is finding that the atmosphere 
of the college campus influences the 
intellectual development of the student 


in a variety of ways. His finding is 
understandable: the atmosphere on 
some campuses is stimulating and in- 
tellectually invigorating to students; 
on others it is only comfortable and 
tranquilizing. 

I mention these research studies 
only as a reminder that as the com- 
munity becomes increasingly inter- 
ested in education, the intensity and 
the direction of nonschool influences 
on the educational development of 
students must be fully understood. 
Colleges of education can contribute 
to public and professional under- 
standing; they can conduct some of 
the basic research on this general sub- 
ject and experiment with ways of 
teaching their students how to judge 
such influences and how to use 
them when they themselves become 
teachers. 


VF. 4. 
SZ 

Fourth, the increased emphasis on 
the use of communications media in 
education has created a need for in- 
formation on the relationship be- 
tween subject matter and process in 
education. Most of the research in 
education and the relevant research 
in the behavioral sciences have dealt 
with the development and clarifica- 
tion of educational processes apart 


from the content of education. When, 
however, an effort was made to trans- 
late knowledge, ideas, and thought 
into a form which could be handled 
by films, teaching machines, and other 
media, it became obvious that stu- 
dents learn in many ways and that 
what they learn determines to some 
extent how they learn. 

We need to ask, then, not whether 
films are effective, but rather, effec- 
tive for what; not whether a color 
film is better than black and white, 
but in what learning situations it is 
better; what a teaching machine can 
teach, not whether it can teach. 

If the findings of Guilford and 
other researchers are correct, we must 
deal with them in our theories of 
learning. Unless colleges of educa- 
tion become more concerned with the 
substance of education and the rela- 
tion of substance to the process of 
learning, the teachers they are train- 
ing are not likely to become so. 

Colleges of education cannot leave 
the substance of education entirely to 
the academicians; they can take the 
initiative and, with the help of the 
academicians, find ways of relating 
the substance and the process of edu- 
cation. Surely such action is in their 
own interests: There can be no sound 
theories of education without consid- 
eration of both substance and process, 
and there can be no profession with- 
out sound theories. 





NDEA CouNSELING AND GUIDANCE TRAINING 


BOUT 800 public and private 

secondary school teachers will 
attend counseling and guidance train- 
ing institutes during academic year 
1960-61 under title V, part B, of the 
National Defense Education Act. 
Twenty-two colleges and universities 
will conduct these institutes. Public 
school teachers will receive stipends 
of $75 a week plus $5 a week for each 
dependent. Tuition will be free for 
private school teachers, but they will 
not recieve stipends. For many of 
the teachers who attend, the institutes 
will be a means of completing aca- 





Academic Year 1960-61 


demic requirements for State certifica- 
tion as counselors. 
Six of the institutes will span the 
academic year: 
Atlanta University, Atlanta, Ga. 
The Pennsylvania State University, Univer- 
sity Park. 
University of Florida, Gainesville. 
University of Minnesota, Minneapolis. 
University of Missouri, Columbia. 
University of Southern California, Los 
Angeles. 
The _ less-than-full-year 
will be conducted by— 


institutes 


Arizona State University, Tempe. 
Boston University, Boston, Mass. 


INSTITUTES 


College of the City of New York, New 
York, N.Y. 

George Peabody 
Nashville, Tenn. 

Michigan State University of Agriculture 
and Applied Science, East Lansing. 

The Ohio State University, Columbus. 

Oregon State System of Higher Education, 
Portland. 

Purdue University, Lafayette, Ind. 

San Diego State College, San Diego, Calif. 

University, 


College for Teachers, 


Teachers College, Columbia 
New York, N.Y. 

University of Denver, Denver, Colo. 

University of Georgia, Athens. 

University of North Dakota, Grand Forks. 

University of Texas, Austin. 

University of Wisconsin, Madison. 

Washington State University, Pullman. 
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SECONDARY SCHOOL MATHEMATICS 


'Y "TRANSITION 





NEXT MONTH, in a second article, Dr. Snader will concentrate on the subject 


By DANIEL W. SNADER 
Specialist for Mathematics 


of how the teaching and administrative staffs of secondary schools and colleges 
can help each other, during this period of transition, to hasten the coming of 
a new era in secondary school mathematics. 


THe RE is greater activity in sec- 
ondary school mathematics than 
we have ever seen before. We hear 
such statements as, ““The old order is 
changing,” “A being 
ushered in,” “Mathematical literacy 
is a must for living in today’s world,” 
and “The traditional mathematics 
must be pruned to make room for 


new era is 


contemporary developments.” 
In the main, the meaning of such 


s clear to teachers and 


statements 
administrators taking an active part 
in the’ reorganization and develop- 
ment now going on. But there are 
many other teachers and administra- 
tors find them 
would be grateful for a briefing on 


the major reform movements in sec- 


who puzzling and 


ondary school mathematics and for 
some light on the changes taking 
place. 


Movements toward change 


Some specifi reform movements 


in secondary school mathematics are 


already well under way. I have 
chosen four major ones to describe 
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here; they are representative of the 
others. 

The University of Illinois Com- 
mittee (UicsM),’ which started its 
work in 1951, is now operating under 
a grant from the Carnegie Corpora- 
tion. Jointly sponsored by the Col- 
lege of Education, the College of 
Engineering, and the Department of 
Mathematics, this committee has 
sought ways and means of correcting 


certain deficiencies in the conven- 
tional college preparatory mathe- 
matics. For instance, the meanings 


of fundamental terms like “variable,” 


“equation,” “relation,” and “func- 
tion,” which are obscure in the tradi- 
tional courses, needed to be clarified. 
Clarification required the introduc- 
tion of some of the concepts of con- 
temporary—often called modern— 


mathematics, such as the theory of 


1 See the report on the Uiesm in Pur- 
Guide for Programs in Science, 
Vathematics, and Modern Foreign Lan- 
guages, Council of Chief State School 
Officers, Ginn and Co., 1959, p. 262. 


cha se 


sets, and the theory of relations and 
functions. 

The Uicsm program does not de- 
lete large segments of the traditional 
curriculum and replace them with 
topics from the more recently devel- 
oped modern mathematics. The 
Committee considers skill in manipu- 
lative tasks a desirable goal but be- 
lieves that the keynote in the teaching- 
learning process is discovery and that 
the language and symbolism used in 
the process should be clear and 
precise. 

The program consists of four 
courses, one for each year of the sec- 
ondary school. Gifted eighth-grade 
pupils as well as ninth-grade pupils 
are admitted to the first course. The 
four courses, including instructional 
materials for teachers, are now com- 
mercially available at the University 
of Illinois Press, Urbana, III. 

A glance below at the topical con- 
tents of the UrcsM courses and a com- 
parison of them with the topics usu- 
ally listed in traditional courses on 
the same grade levels will give you 
some notion of the changes being 
made. A more detailed study of the 
Uicsm courses themselves is recom- 
mended. 


FIRST COURSE. Distinction between 
numbers and numerals; real numbers; 
principles of real numbers (associa- 
tivity, commutativity, etc.); inverse op- 











erations; relati of inequality; nvu- 
merical variables (‘‘pronumerals"’); 
generalizations about real numbers; 


notation and some concepts of the 
algebra of sets; solution of equations, 
linear and quadratic; solution of 
“‘worded"’ problems; ordered pairs of 
graphing equations and 


inequations. 


numbers; 


SECOND COURSE. Sets and relations; 
linear and quadratic functions; systems 
of linear equations; es of inter- 
vals, arcs, angles, and plane regions; 
elementary properties of angles, poly- 
gons, and circles. 





THIRD COURSE. Mathematical induc- 
tion (generalizations, hereditary prop- 
recursive definitions, progres- 
and 


erties, 
=-notation); exponents 


(continuity and the 


sions, 


logarithms limit 


geometric progressions, the 


concept, 








binomial series); complex numbers 
(field properties, systems of quadratic 
equations); polynomial functions (the 
factor theorem, synthetic division, curve 


tracing). 


FOURTH COURSE. Circular functions 
(winding functions, periodicity, even- 


dd +, i+ “ 
ty, ana- 


ness and . 
lytical trigonometry” rather than ‘“‘tri- 
angle solving,”’ inverse circular func- 
tions); deductive theories (abstraction 
of postulates from a model, deduction 
these postulates 





of theorems from 
without reference to a model, 
terpretation of the theory to yield in- 
formation about other models); ana- 
lytical geometry.—Purchase Guide, p. 


262. 


rein- 


The Commission on Mathematics 
was established in 1955, when the Col- 
lege Entrance Examination Board 
(CEEB) appointed a group of mathe- 
maticians and secondary school and 
college teachers to examine the sec- 
ondary school program in mathemat- 
ics and make recommendations for 
improving the ¢urriculum for college 
preparatory students. The colleges 
were already modifying, moderniz- 
ing, and improving their mathematics 
programs, and their changes suggest- 
ed improvements on the secondary 
school level too. 

The major proposals of the Com- 
mission have been summarized in 
nine points: 


1. Strong preparation, both in concepts 
and in skills, for college mathematics 
at the level of calculus and analytic 
geometry. 

2. Understanding of the nature and 
role of deductive reasoning in algebra, 
as well as in geometry. 

3. Appreciation of mathematical struc- 
ture (‘‘pattern’’) as it occurs, for ex- 
ample, in properties of natural, ra- 


tional, real, and complex numbers. 


4. Judicious use of unifying ideas, such 


as those involving sets, variables, 
functions, and relations. 
5. Treatment of inequalities along 


with equations. 

6. Incorporation with plane geometry 
of some coordinate geometry, and es- 
sentials of solid geometry and space 


perception. 


7. Introduction in grade 11 of fun- 


10 








d tal trig try (centers on 
co-ordinates, vectors, and complex 


numbers). 

8. Emphasis in grade 12 on elemen- 
tary functions (polynomial, exponen- 
tial, circular). 
9. Additional 
grade 12 involving either introductory 
probability with statistical applica- 
tions, or an introduction to modern 
algebra.—Purchase Guide, p. 261 


alternative units for 


The School Mathematics Study 
Group (Smsc), which is financially 
supported by the National Science 
Foundation, is a national body organ- 
ized to improve the teaching of math- 
ematics in the schools throughout the 
country. 

The Study Group has had four 
projects under way since 1959. With 
the possible exception of one, they 
seem concerned with both the gifted 
and the average child. 

The first project is a curriculum 
study for grades 7 and 8. Experi- 
mental units written as part of the 
study are now being tried out in a 
large number of classrooms. 

The second project, also a cur- 
riculum study, covers grades 9 
through 12. It has already produced 
experimental textbooks, which are be- 
ing tried out in many schools through- 
out the country. In both content and 
terminology, these books are some- 
what similar to the instructional ma- 
terials used in the UlcsM program. 

The third project is producing a 
series of monographs on various 
phases of mathematics. These mono- 
graphs will be written by outstanding 
mathematicians—for the mathemati- 
cally talented high school pupil. 

The fourth project is preparing 
textbooks, study guides, and other 
materials to aid teachers in improv- 
ing their preparation in mathematics. 
Study guides in modern algebra, and 
booklets dealing with ‘set theory and 
geometry are ready for distribution. 

In addition to the materials pre- 
pared under these four projects, the 
Study Group will produce materials 
for the less able student as well. It 
will also extend its program down- 
ward to study and prepare materials 
for use at the elementary school level. 


Anyone wishing to see the mate- 
rials produced by the Smsc¢ should 
write to its director, E. G. Begle, 
Drawer 2502A, Yale Station, New 
Haven, Conn. 

The Minnesota National Labora- 
tory for the Improvement of Sec- 
ondary Mathematics, under the direc- 
tion of P. C. Rosenblum, professor 
in the mathematics department, Insti- 
tute of Technology, University of 
Minnesota, scientifically tests teach- 
ing materials and evaluates them for 
the Smsc. It makes detailed techni- 
cal reports on procedures and re- 
sults; in these reports the schools can 
find guidance for their decisions on 
whether to use the tested materials in 
their own classes. At present the 
Laboratory is evaluating the 7th and 
8th grade materials produced by the 
Smsc, and the 9th grade materials 
produced by the Uicsm. 

The Laboratory is part of the Di- 
vision of Instruction, headed by Far- 
ley D. Bright, Minnesota State De- 
partment of Education. Further in- 
formation on its work can be had by 
writing directly to the Laboratory, 
301 State Office Building, St. Paul, 
Minn. 

Readers who wish information on 
other interesting and promising move- 
ments in secondary school mathe- 
matics should consult the following 
sources: 

Concepts and Structure of Mathematics, 

mathematics staff, College of the Uni- 

versity of Chicago, University of Chi- 

cago Press, 1954. 


Recommended Outline of Courses, Com- 
mittee on the Undergraduate Program, 
Mathematics Association of America. 
Write to H. M. Gehman, University of 
Buffalo, Buffalo 14, N.Y. 


Advanced Placement Program Syllabus, 
College Entrance Examination Board. 
425 W. 117th Street, New York, 1958. 


Experimental Program in Geometry and 
Algebra, Ball State Teachers College, 
Muncie, Ind. Write to Charles 


Brumfiel. 
“Report of the Secondary School Cur- 


riculum Committee of the National 
Council of Teachers of Mathematics," 


The Mathematics Teacher, February 
1958, pp. 146-148. 
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Mathematics for the Junior High 
School, University of Maryland Mathe- 
matics Project. Write to John R. 
Mayor, College of Education, Univer- 


sity of Maryland, College Park, Md. 


Need for reform? 


To those who ask, “Do we really 
need to reform our secondary school 
mathematics program?” I can only 
answer: First, look at the many uses 
we have for mathematics today, at 
our great need for it; then look at our 
present offerings in the traditional 
program. 

The need. If our high schools are 
to fulfill their promise to society, they 


must take into account the diverse 
mathematical needs and abilities of 
students. Every student in the secon- 


dary school needs some kind of mathe- 
matical experience. The prospective 
scientist or engineer needs all the 
mathematics he or she can get before 
entering technical courses in college, 
school. 


university, or training 
Students who plan to major in other 
subjects in college will find that most 


fields use a great deal of mathematics 
today—much more than they did a 
generation ago. 

For example, a student of social 
studies must have a good grasp of 
statistical methods and _ probability 
theory. Majors in business admin- 
istration are required to know a great 
calculating 
Re- 
gardless of the work a young person 
hopes to prepare for, he will need, 


him 


deal about high-speed 


machines and data processing. 


as generations before never 
needed, an understanding of and a 
facility with mathematics. 

Many new fields are opening up 
that men and women well 
prepared in mathematics. For ex- 


ample, we are told that each new com- 


call for 


puting machine will require the serv- 
ices of 10 persons well prepared in 
mathematics; and estimates say that 
we will need about 50.000 newly 
trained persons for this purpose alone 
within the next decade. 

There seems no question about it: 
every high school student capable of 
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studying 3 or 4 years of mathematics 
should be strongly advised to do so. 


The traditional program. The 
traditional curriculum in high school 
mathematics was developed many 
generations ago—as a college pre- 
paratory program. Since then, the 
“general mathematics” movement has 
attempted to provide for the needs of 
those students who would not be going 
to college. Today we find the tradi- 
tional courses unrealistic—out of 
touch with the needs and demands of 
our rapidly changing society. 

But we should not blame anyone in 
particular for this cultural lag. The 
pure mathematicians have been busy 
developing new mathematics, and the 
teachers of mathematics have been 
busy trying to cope with educational 
problems. What is more, the contem- 
porary, or modern, mathematics is 
developing so rapidly that only a 
small portion of it can be mastered by 
any one person. 

However, the new developments 
have made some of the traditional con- 
tent obsolete and have also reduced 
the importance of some topics and in- 
creased the importance of others. 
Some new subjects are evolving, and 
parts of them appear to be suitable for 
study in the high schools. 


Meaning of modern 
mathematics 


To explain the meaning of the term 
“modern mathematics,” I want to say 
that it involves both a point of view 
and new subject matter. Let us look 
briefly at both. 

I must remind the reader that there 
is no sharp division between what we 
call traditional mathematics and what 
we call modern, or contemporary, 
mathematics. There is n~ discon- 
tinuity in the growth of mathematical 
ideas; what is new today grew out of 
the old, and what will be new to- 
morrow is already taking root in the 
mathematics of today. 


EXAMPLE 1. When you studied 
algebra, several decades ago, you 
factored the difference of two squares, 
a’— b*, as (a—b) (a+b). You were 
probably told that a?+ b? could not be 


factored; and it is true that it cannot 
when only rational numbers are used. 
But when complex numbers are con- 
sidered, then a?+ 6? can be factored, 
into (a+bi)(a—bi). Thus, when 
you give attention to mathematical 
structure, you extend the traditional 
knowledge of “factorability” to cover 
a’ + b? whenever complex numbers are 
the domain of the variables. 


EXAMPLE 2. When you studied al- 
gebra, a variable was quite loosely de- 
fined as a number which changes, or 
as a symbol to which various values 
can be assigned. Today we define 
variable more carefully: as a symbol 
(x, y, z, etc.) which represents (holds 
the space or place of) any one of a 
specified set of numbers or “things” 
(not necessarily numbers) . 

Do you recall your astonishment 
when as a high school pupil you 
solved a quadratic equation based on 
some “worded” problem—and found 
that one of the answers (roots) had 
to be rejected, while the other, for 
some reason unknown to you, was 
accepted ? 

For instance, suppose you were to 
find the length and width of a rec- 
tangle whose area is 54 square inches 
and whose length is 3 inches more 
than its width. You would say: If w 
represents the number of inches in the 
width, then w+3 represents the 
length; and w(w+3)=the area, in 
square inches. Hence— 

w(w-+ 3)=54 

w+ 3Iw—54=0 

(w+ 9Xw— 6)—0; 
orw=6;w=—9 © 

The second answer is to be dis- 
carded. 

But why is —9 unacceptable? Ob- 
viously, if the replacements for the 
variable w are confined to positive 
real numbers, then —9 is not a mem- 
her of the specified set. Here the con- 
cepts of set, as well as of domain and 
range, which are introduced into the 
newer courses, will aid pupils in in- 
terpreting results such as these. 

ExaMPLE 3. What is the sum of 9 
and 6? Is it always recorded as 15? 
Does the sequence of symbols 1 and 


5 in 15 always refer to 1(10) +5? 









| 
1 
| 
| 


In our system of natural numbers 
9+6=15, meaning 1(10)+5. But 
we are also familiar with a system of 
addition where the “facts” are quite 
different. For instance, in a certain 
system we use every day, these are 
some of the sample operations: 


a) 7+8=3 d)3—8=7 
6)6+10=4 e)5—6=11 
ce) 54+9=2 f)2—9=5 


But how is this? Actually, these 
masquerading “number facts” are the 
results of adding hours (on the face 
of aclock), not numbers. Thus- 


a) 7+-8=3 means 8 hours after 7 
o'clock is 3 o'clock; 


6) 6+-10=4 means 10 hours 
after 6 o'clock is 4 o'clock; 

c) 5+ 9=2 means 9 hours after 5 
o'clock is 2 o'clock; 

d) 3— 8=7 means 8 hours before 
3 o'clock is 7 o'clock; 


e) 5—6=11 means 6 hours be- 
fore 5 o'clock is 11 o'clock; 


f) 2—9=5 means 9 hours before 
2 o'clock is 5 o'clock. 


Remember, we are here manipulating 
with hours, not numbers. What prin- 
ciple is involved? Let us see. 

Note that 12 hours counts as zero 
hours. Therefore, when the ordinary 
addition of hours on the clock pro- 
duces an answer greater than 12, the 
sum recorded is first reduced by 12. 
For instance, the sum 3 in example a 
is not the ordinary sum of the num- 
bers 7 and 8, but is the ordinary sum, 
15, less 12. Also, the difference 5 in 
example f is not the ordinary differ- 
ence of 2—9 (or —7), but is 12 more, 
or 5. 

These examples illustrate opera- 
tions in arithmetic called addition and 
subtraction, modulo 12. Similar op- 
erations may be performed in other 
modular systems, each having some 
other suitable integer as its modulus. 
Secondary school pupils enrolled in 
the new experimental programs are 
now studying the structure, prop- 
erties, and notations of various sys- 
tems of numeration, not only those 
commonly associated with everyday 
arithmetic. They are, for example, 
getting better acquainted with a sys- 
tem of numeration in which 2 is the 
base., This system has great prac- 


12 


tical importance because it is the sys- 
tem used by the high-speed digital 
computers, often referred to as elec- 
tronic “brains.” 

The tables for addition and multi- 
plication, modulo 2, are shown here: 


a. eee 
0 0 0 
1/110 1/0 


“Oo = 


It would be an interesting exercise 
for you to learn to express some ordi- 
nary arithmetic numerals as numer- 
als having a base 2; also to do some 
simple computations with numerals 
to the base 2, and then to convert your 
answers into our ordinary decimal 
notation (base 10). You may find 
yourself in a position not too unlike 
that faced by a child learning for the 
first time to compute in ordinary 
arithmetic. Try it! 

ExaMPLeE 4. In 10th grade geom- 
etry formal deductive proof is now 
frequently based on a shorter se- 
quence of theorems. Concepts of 
solid geometry are taught as exten- 
sions of their counterparts in plane 
geometry. Proof, usually confined to 
geometry courses, is now being given 
much more attention than hitherto in 
algebra courses. Analytic geometry 
(algebraic geometry) is being intro- 
duced and used in establishing proofs 
of theorems and original exercises 
usually handled by Euclidean meth- 
ods. The usual bases of proof (defi- 
nitions, assumptions, and undefined 
terms) are now being studied and 
applied to nongeometric situations— 
everyday life situations—which call 
for analysis and proof. 


EXAMPLE 5. In _ trigonometry 
there is much less need now for the 
logarithmic solution of triangles and 
computational aspects of the subject. 
In fact, this is a good illustration of 
traditional subject matter which has 
become obsolete. 

Practical problems of trigonometry 
now call for solutions by vectors and 
their components instead of the tradi- 
tional solution of triangles; also, 
modern computing devices, such as 
digital computers, are displacing log- 





The em- 


arithmic computations. 
phasis is now being placed on the 
analytical phases of trigonometry. In 
the evolving mathematics curriculum, 
trigonometry is being taught less fre- 
‘,vently as a separate course; but im- 
portant phases of it, such as rectangu- 
lar coordinates of points (x, y) and 
polar coordinates of points (r, 6), 
vectors, complex numbers, sine and 
cosine laws, addition theorems, identi- 
ties, equations, circular functions, 
and exponential functions—as well as 
the basic trigonometry of right and 
obtuse triangles—are now being 
treated in appropriate places through- 
out the sequence of courses in sec- 
ondary school mathematics, rather 
than in isolation in a single course. 


EXAMPLE 6. Many of the new ap- 
plied problems in mathematics, drawn 
from physics, biology, and _ social 
science, are solved by use of prob- 
ability theory and statistical methods. 
Hence, an introduction to statistical 
thinking is now being recommended 
for informal study in the 9th grade, 
and a formal unit on the mathemat- 
ical theory of probability and statis- 
tical inference in the 12th grade. 
Although this 12th year course is 
relatively new for secondary schools, 
it is being favored by those who have 
tried out the Cees instructional ma- 
terials for this course. 


EXxaMPLe 7. To apply some of the 
modern concepts of mathematics in 
secondary school courses, the teacher 
must understand the concepts of sets 
and must use set language, symbol- 
ism, and methods. The following list 
of examples should give the lay reader 
an idea of the meaning and simple 
uses of sets: 


1. A set is any collection of num- 
bers, objects, or things so specified 
that we can tell without question 
whether a given number, object, or 
thing belongs to the set. For exam- 
ple, let us consider 2 sets of numbers: 


The set S, consisting of the counting 
numbers 1 through 8, is expressed in 
symbols as— 


S={1, 2, 3, 4, 5,6, 7,3 
The set T, consisting of the doubles 
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of the numbers in set S, is expressed 
in symbols as— 
T=({2, 4, 6, 8, 10,12, 14, 16} 
2. The (sy mbol Nn) 
of set S and set 7 is another set (call 


intersection 


it W), whose elements are in both S 
and 7. Here W is a proper subset of 
S and 7. Expressed in symbols, 
( ) 
\ 


w= 2,4,6,8 


\ 


WcCS andWCT 


3. The union (symbol UJ) of set 
S and set T is still another set (call 
it X), whose elements are in S or in 
7, or in both. Expressed in symbols, 


1,2,3,4,5,6,7,8,9, 
10,11,12,13,14,15,16 


4. If a set (call it K) has no ele- 
ments, it is called the empty or null 
set. designated by ”): 


k—=< =P 


The set of all perfect squares ending 
in 3 is a null set. Why? Are there 
any numbers which satisfy the stated 
conditions, namely, that they be per- 
fect squares and end in 3? If not, 
then the set is “empty,” has no ele- 
ments, and is called the null set. 


5. The solution set of an equation 
or inequality is the set of numbers 
from a specified set which, when used 
to replace the variable or variables, 
makes the sentence (the equation or 
inequality) true. 

For example, let y+3=7 and 
}y —2<7 be two algebraic sentences. 
These sentences cannot be considered 
true or false, but rather as “true of” 
or “false of” a certain set of numeri- 
cal replacements for y. The set of 
numbers considered must be specified. 
If the set consists of positive and 
negative integers and zero, then, if 4 
the sentence y+3 
Since 4 is the only 


is replaced by 4, 

7 is a true one. 
member of this particular set which, 
by replacing the variable y, will 
make the sentence true, we say the so- 


lution set of the sentence is 
4) 


And when the second algebraic sen- 
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tence, 3y—2<7, is handled in a sim- 
ilar manner, its solution set is found 
to be— 
fory number of the set which is less 
Be 3, i.e., the set {2, 1,0, —1, —2, 
aon ee 


These ideas can also be expanded to 
apply to sentences in two variables, 
such as— 

y—2x+1 and 
y>2x-+1 


Let us now consider ordered num- 
ber pairs (x, y) which will make the 
sentences true. 

In y=2«+1, if the x replacement 
is 0, then, to make the sentence true, 
the corresponding y replacement 
must be 1; if x is 1, then y must be 3; 
and so forth. But, in y>2«+1, the 
x replacement must be so chosen from 
the universal set (the entire set under 
consideration, including positive and 
negative numbers and zero) that 
when this number replaces the vari- 
able x, then the corresponding re- 
placement of the variable y makes the 
statement y>2x+l1true. If x=0, y 
must be greater than 1; if x=1, y 
must be greater than 3; and so forth. 

When the sets of ordered number 
pairs (x, y) are plotted as points on 


a graph, they appear as follows: 
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The incomplete straight line graph 
of y=2x-+1, in which the solution 
set is infinite. 











The incomplete half-plane graph 
of y> 2x-+-1, in which the solution is 
infinite. 


These few examples may give the 
lay reader some elementary ideas of 
the new language of sets, and the 
versatility of its use in treating topics 
of traditional subject matter and ex- 
tensions of them. This brief account 
offers only a fleeting glance at the 
changes in terminology, symbolism, 
and uses which the language of sets 
has brought about; and I advise the 
lay reader to take a closer look at 
the new subject matter by studying 
the instructional materials produced 
for secondary schools by the organi- 
zations mentioned early in this article. 





COMMUNICATION is_ not 
merely the desire and the re- 
sponsibility of the scholar; it 
is his discipline, the proving 
ground where he tests his find- 
ings against criticism. With- 
out it his pursuit of truth 
withers into eccentricity. 
* * * He needs the company 
of fresh minds to whom he 
must explain things from the 
beginning. 

Edmund S. Morgan 


Professor of History 
Yale University 


Saturday Review, Jan. 23, 1960. 

















SCHOOL 
PLANNING 

for QUALITY 
and ECONOMY 


By Joun L. Cameron, Chief, School Housing Section 


WO MAJOR FORCES, both ex- 

traordinarily vigorous, are at 
work in education in this country 
today. They are the pressure to re- 
duce the cost of education and the 
pressure to improve the quality. 

At first glance these two pressures 
appear to be diametrically opposed. 
A more careful analysis, however, re- 
veals that through careful planning 
the objectives of both can be accom- 
plished. What is this magic formula 
that will permit us to “have our cake 
and eat it too?” 

There is no magic formula about 
it. It requires only the willingness 
of responsible school officials and the 
public to put into practice some of 
the basic principles of school organi- 
zation and administration with which 
most of us have been familiar for 
years. 

Basic principles underlie the six 
steps I want to recommend here to 
State and local officials working at 
the highly complicated job of cutting 
costs and raising quality. 


1. Reduce the number of school 


districts 


Even though we have reduced the 
number of school districts in this 
country from approximately 63,000 
in 1953-54 to about 45,000 now, we 
still have many small school districts. 
The Committee for Economic Devel- 
opment, in its publication Paying for 
Better Schools, recommends a further 


reduction to approximately 10,000.’ 

During the school year 1956-57 
more than 90 percent of the public 
school systems in the United States 
enrolled fewer than 1,200 pupils, and 
approximately 58 percent enrolled 
fewer than 50 students.” 

In any combining of districts, offi- 
cials should make sure that all 
schools are brought up to a level equal 
to that of the best schools, or even 
higher. Merger of school districts 
cannot be justified on the basis of a 
leveling out process that improves 
the quality of education for some 
children and impairs it for others. 

The merging of school districts 
should result in the following benefits: 


* Improved educational opportuni- 
ties for a large part of the student 
population. 

*A broader and more nearly 
equalized base for financial support. 


* Reduced administrative costs in 
many districts. Note: Very likely 
costs will not be reduced by combin- 
ing large districts as the administra- 
tive staff required after merging 
will probably be as large as the total 
of the districts before they were 
merged. 

* Simplified long-range planning— 
particularly along the fringe areas of 
a growing city. 


*Committee for Economic Development, 
Paying for Better Schools. New York, the 
Committee, 1959, pp. 68-69. 

* Paying for Better Schools, p. 7. 


* Improved plant maintenance. 
Since fewer maintenance men will be 
needed for a large school than for 
several small schools, the combining 
of schools will make money available 
to employ men skilled in plumbing, 
heating, electrical, painting, and other 
trades. 


* Simplified and economical trans- 
portation of pupils. In numerous dis- 
tricts the school bus passes by a 
school in one district as it takes pupils 
to a school in another district, the one 
in which they live. This is costly not 
only in money but in time. 


* Reduced cost of providing new 
school facilities. 


* Reduced costs of operating 
school buildings. 


2. Reduce the number of small 
schools 


All recent significant studies have 
indicated that large schools can offer 
better educational programs at a 
more reasonable cost than small 
ones. This is particularly true of 
secondary schools. 

The greatest value to be gained 
from carrying out this suggestion is 
in the improved educational oppor- 
tunities to boys and girls. Even 
though the small high school has a 
greater cost per pupil than the larger 
one, it is pretty much limited to offer- 
ing college preparatory work, where- 
as the large high school has the po- 
tential of doing a better job of college 
preparatory and of preparing the 
large percentage of the high school 
graduates who do not go to college. 
A secondary value, but an important 
one, is the savings in capital outlay 
and in operating costs. 

In consolidating schools, officials 
must exercise mature judgment to 
keep such mergers within practical 
limits. If geographical or other con- 
ditions make it necessary to maintain 
a small school, district officials 
should make a determined effort to 
enable it to offer the best possible 
opportunities to the pupils who at- 
tend it. Such a situation illustrates 
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again the importance of having a 
broad base for financial support of 
the schools. 


3. Plan the organization of the 
schools and the building pro- 
gram to provide for future 
needs 


An outstanding educational con- 
sultant recently said, “The time to do 
a survey is when you think you don’t 
need it.”* His statement illustrates 
the importance of having a definite 
plan prepared before you are con- 
fronted with the necessity of taking 
action. 

Long-range plans should be re- 
viewed frequently and modified to 
take into account changes in condi- 
tions which were not foreseen in the 
original planning. Buildings should 
not be constructed that will not be 
needed when the long-range plans 
have been realized. More money has 
probably been spent on buildings that 
should not have been constructed or 
were built larger than necessary than 
on so-called frills. 

It is important to secure school 
sites in areas of predicted population 
growth well in advance of the actual 
need of the building. Proper sites 
can be selected if an adequate job of 
long-range planning is done. After 
an area has been developed, school 
sites suitable to accommodate an ade- 
quate educational program are ex- 
pensive and often difficult to secure. 


1. Construct buildings of such 
quality that maintenance, op- 
eration, and replacement costs 


will be low 


It is a very naive person who, in 
seeking economies in school construc- 
tion, looks only at the initial cost of 
the building. Economy should not 
be confused with cheapness nor low 
initial cost with economical construc- 


*W. L. Lathan, educational consultant, 
Division of School Planning, North Caro- 
lina State Department of Public Instruction 
at a conference in Winston Salem, Jan. 12, 
1960. 
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tion. The criterion for measuring 
economy should be the cost of the 
school plant over its lifetime to render 
maximum value for educational 
purposes. 

A building of poor quality will be 
expensive to maintain, and the useful 
life of the building will be decreased. 
If it does not adequately accommo- 
date the instructional program the 
cost of instruction will be increased, 
and the quality of the educational 
program will be diminished. 


5. Develop an adequate mainte- 
nance program 


Students can learn better and 
teachers can do a better job of teach- 
ing in an attractive, well-maintained 
environment. Good maintenance 
helps keep a healthful and pleasant 
environment for more productive 
learning and saves money in extend- 
ing the tirne before major repairs or 
replacements must be made, It is 
foolish to build a million-dollar build- 
ing and give it five- and ten-cent care. 

A maintenance program, ade- 
quately staffed and equipped, should 
be developed and the jobs to be done 
regularly scheduled. Ample allow- 
ance should be made for emergency 
maintenance. 


6. Schedule activities to get maxi- 
mum utilization of resources 


School officials can make greater 
use of their resources, including staff 
and property, by scheduling activities 
in every teaching station during the 
greater part of the school day, by ex- 
tending the school day or school 
week, and by conducting adult edu- 
cation courses in the building during 
evening hours. Many schools are 
successfully using their buildings 
throughout the year by offering sum- 
mer courses for pupils behind in their 
work, for advanced pupils, and for 
those who want to take courses they 
cannot get in their schedules during 
the regular school year. 

Several school systems have tried 
the year-round plan, but most of them 
have abandoned it as impractical. 





The School-Building Commission 
of the American Association of 
School Administrators, in the book 
Planning America’s School Buildings, 
has the following to say regarding the 
year-round school. 


Numerous approaches will be 
made to adding new dimensions to 
the educational program of the fu- 
ture, but perhaps none will be more 
effective than that of extending in- 
struction to a year-round program. 
Such an approach is sensible and 
economically sound. The school 
building already exists and its 
operation is under way. The 
teaching staff, which is by all odds 
the community’s most important 
asset, is already mobilized. The 
expenses of general control, in- 
volved for the most part in ad- 
ministration, and fixed charges 
continue whether the school is in 
operation or has its doors closed 
for a long vacation period. 

Operating the schools on the 
basis of a staggered errollment for 
the purpose of reducing cost would 
not add any quality to the educa- 
tional program. This particular 
experiment has been tried again 
and over again, and there are 
grave doubts as to whether it would 
result in any worthwhile financial 
savings. So, we may not reason- 
ably anticipate that much attention 
will be given to the 12-month pro- 
gram with a staggered enrollment 
other than an occasional discussion 
in magazines and newspapers, gen- 
erally carried on by people who are 
overly concerned about reducing 
taxes.* 


T HERE are many other practices 
that, if followed would result 
either in economy or in improving 
the quality of education. I have men- 
tioned only those that would in some 
degree result in both. 

Rapid advances in the development 
of new building materials and tech- 
niques and in improved design dur- 

(Continued on p. 35) 

* American 
ministrators, 
Buildings, the Association, 
D.C., 1960, p. 14. 


Association of School Ad- 
Planning America’s School 
Washington, 
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The 1960 Census and Its 


IMPLICATIONS FOR EDUCATION 


By JOEL WILLIAMS, 


Chief, Statistical Operations Section 


NYONE who casually turns 
A through the Census volumes, 
containing page after page of figures, 
must be impressed by the scope of 
the endeavor they represent. When 
he looks behind the numbers he can 
obtain a vivid insight into life in the 
United States and its historical de- 
velopment. He can study the west- 
ward march as one State after an- 
other is admitted; the characteristics 
of the pioneers—first the large num- 
bers of unattached men, then the 
settler families—and finally the native 
second generation. He can study the 
immigrant waves—the Irish in the 
1840’s and 1850's, the Germans in 
the 1870's and 1880's, and the eastern 
Europeans and Italians in the two 
decades before World War I. He can 
observe the gradual development of 
our country, from an agrarian econ- 
omy with seven out of ten gainfully 
occupied persons engaged in agricul- 
ture in 1820 to an overwhelmingly 
industrial economy with one out of 
ten in agriculture in 1950. 

At one time or another very likely 
you have based some statement on 
information collected in the census. 
How often have you mentioned the 
number of persons in your State, 
county, city, or local community? 
Perhaps you have commented on the 
increasing numbers of people atiend- 
ing college, the increasing numbers 
of elderly people, the average income 
of the population, the extent of em- 
ployment or unemployment, the mi- 
gration of people from certain areas 
to other areas, or the shift of employ- 


ment to occupations unknown a 
generation ago. 

On April 1, the 18th Decennial 
Census will be initiated. This Cen- 
sus will represent the largest statisti- 
cal endeavor and the most massive 
collection of facts in the history of 
our Nation. About 170,000 persons 
will be employed to assist in collect- 
ing data from 180,000,000 persons in 
60,000,000 households. The entire 
area of the United States has been 
subdivided into enumeration dis- 
tricts, and for each a map has been 
prepared. Larger maps showing 
combined enumeration districts have 
been prepared for intermediate super- 
visors called crew leaders and, in 
turn, even larger maps combining 
crew-leader districts have been drawn 
up for district supervisors. 

In addition to the Census of Popu- 
lation, in which the individual will be 
asked between 25 and 35 questions 
on his personal characteristics, a Cen- 
sus of Housing is to be taken concur- 
rently. in which about 35 questions 
will be asked about each dwelling. 


The Census Questions 


Although the questions used in 
previous censuses form the frame- 
work upon which the current census 
is based, the 1960 census is not sim- 
ply a repetition of a previous one. 
For several years, the Census Bureau 
staff has been evaluating the items 
used in the past, developing new 
questions based on changes in social 
and economic conditions and re- 
quests from users, and testing new 





ideas. Various types of committees 
have been convened to study these 
proposals—committees of users, tech- 
nical advisory committees, and Fed- 
eral interagency committees. Repre- 
sentatives of the U.S. Office of 
Education have worked with the Cen- 
sus Bureau in planning. 

Before the Bureau decided what 
questions to include, it tested all ques- 
tions in a “trial census” in which all 
of the conditions of the actual under- 
taking were simulated. The items se- 
lected for inclusion in the 1960 


Census of Population are as follows: 


For the total population: 

Name 

Relationship to head of household 

Sex 

Color or race 

Month and year of birth 

Marital 
widowed, divorced) 


status (single, married, 


For the sample households: 
State or country of birth 


Mother tongue (of foreign born) 
Country of birth of parents 


Length of residence at present 
address 

Migration status (residence 5 years 
ago) 


Highest grade of school attended 

Completion of grade (Yes—No) 

School attendance now (persons 
5 to 34 years old) 

Public or private school 

Date of marriage 

Children ever born (for women ever 
married ) 

Employment 
worked 

Occupation, industry, and class of 


status and _ hours 


worker 
Place of work 
Means of transportation to work 
Weeks worked in 1959 
Veteran status (for men) 
March 1960 
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Education Questions 


The education questions this year 
are in the “sample” segment of the 
schedule. Every person in one out 
of every four households will be asked 
the questions on education along with 
a number of other questions (see 
the list above). The when 
published, however, will have been 
inflated to reflect characteristics of 
the total population. The questions 
shown in the illustration of the sched- 


Pl4, P15, P16, 


results 


ule are numbered 
and P17. 
Education questions included in 
the census should measure the status 
of the population, or large segments 
of it, at some point in time and should 
be repeated in censuses for a number 
of decades so that changes in the na- 
The 
two basic education items, school en- 
rollment of the school-age population 
and of the 
adult population, meet these criteria. 
Historically, 
can be traced back through each cen- 
sus to 1840. The school enrollment 
series is unbroken back to that date; 
educational attainment was added in 
1940. Since the national illiteracy 
rate was down to 4.3 percent by 1930, 
a broader and more discriminatory 


tional status can be measured. 


educational attainment 


education questions 


on highest grade of school 
completed the 
1940 Census to replace the question 
on literacy that had been asked dur- 
A study of 
the data based on this question and 


question 


was dev eloped for 


ing the previous century. 


further experimentation during the 
decade revealed some overstatement 
of grade completed, especially for 
students still in school. Consequent- 
ly, in 1950 and again in 1960, this 
question was divided into two parts: 


a. What is the highest grade of 
school he has attended ? 
b. Did he complete this grade? 


By asking grade attended rather than 
grade completed, it is possible to ob- 
tain the grade level of attendance of 
still in school, that is, the 
number in elementary school, in high 


persons 


school, and in college. 


Another question on school enroll- 
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ment has been added in 1960. Re- 
cent increases in private school en- 
rollment led the Office of Education 
to request and the Bureau to add a 
question on whether enrollment was 
in public or private (including pa- 
rochial) school. 

In addition to direct questions on 
education, there are some items not 
readily apparent as pertaining to edu- 
cation. For example, in classifica- 
tions on occupation and industry, 
data will be published for teachers, 
by elementary and secondary leveis, 
and for college professors and in- 
structors by about one dozen major 
types of subjects taught. 

Questions on education in the cen- 
sus have led many people to ask: 
“Why do the Office of Education and 
the Census Bureau both collect sta- 
tistics on education? Isn’t there an 
overlapping of functions?” 

As a matter of fact, there is very 
little overlapping. The Office of Edu- 
cation collects statistics on an institu- 
tional basis from colleges and univer- 


sities, school districts, or schools; 
whereas the Census Bureau collects 
information on the characteristics of 
individuals. The data the Office col- 
lects in its recurrent statistical pro- 
gram reflect the status and condition 
of education throughout the Nation 
on such items as teaching staff, en- 
rollment by grade, course offerings, 
condition of school plant, and fi- 
nances. The census education data, 
on the other hand, reflect social 
characteristics. They are used in 
cross-classification with other demo- 
graphic, social, and economic charac- 
teristics for research purposes. 

In the 1960 Census, the design of 
the sample on a household basis 
makes it possible to relate personal to 
family data, the educational status of 
children to that of their parents, and 
the education of husbands to that of 
their wives. Education can be used 
as a control variable in a great num- 
ber of cross classifications with other 
characteristics. 


(Continued on p. 33) 
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ECHNOLOGY IN THE CLASSROOM 


CHALLENGES TO THE SCHOOL ADMINI 


PART I—THE CHANGING SCENE 







By GENE C. FUSCO, Specialist, School and Community Relations 


ACCELERATING FORCES are 
£4 placing the American’ edu- 
cational system under increasing 
stress: (1) Rising birth rates are 
leading to rising enrollments, (2) ex- 
panding knowledge in many fields is 
modifying the curriculum, and (3) 
advancing technology is influencing 
the instructional process. 

As a consequence of these develop- — 
ments, the school administrator is 
faced with increased tasks and mounting pressures. As 
he discharges his chief responsibility—improvement of 
instruction—he finds his problems compounded by a con- 
tinuing teacher shortage, the need for more classrooms, 
and the heavy burden on current sources of school reve- 
nue. In addition, the public, more aware than ever that 
education is our first line of national defense, is expecting 
more of the school administrator. : 

Of the myriad tasks which the administrator faces, per- 
haps none is more challenging—or more urgent—than 
assessing the role of new educational media in improving 
instruction. The instructional process is the heart of ' 
education. Developments in communication reveal, pos- 
sibilities for making this process more effective and effi- 
cient. Indeed, such improvements may come, for 
basically education is institutionalized communication. 

Instructional materials give shape and substance to the 
school curriculum, control its content, and vitally affect 





the teaching-learning process. “Without appropriate 
materials, a modern educational program is an impossi- 
bility. Upon the superintendent falls the task of getting 
better materials and making them available to teachers.” 
But the school administrator cannot effectively discharge 
these critical responsibilities unless he keeps abreast of 
trends and informs himself about impending changes in 
instructional materials. 

In cooperation with his staff and teachers, alert school 
administrators will derive implications of the new media 
for the instructional process and consider ways and 
means of adapting them to their school program. 

New technological developments in media of communi- 
cation have extended the meaning of the term, “instruc- 
tional materials.” A few decades ago, the “older” 
medium—print—was supplemented by “audiovisual” 
materials, such as motion pictures, filmstrips, slides, disk 
recordings, and radio. These materials, which do not 
depend primarily on the printed word but appeal to one 
or more of the senses, offered classroom teachers possi- 
bilities for accelerating and enriching the learning process. 

More recently, “newer” media in the form of video and 
audio tape, language laboratories, and automated devices 
have revealed still other instructional possibilities. Many 
believe that carefully designed and integrated learning 


1, AASA Staff, “Tools for Teaching,” NEA Journal, National 
Education Association, Washington, D.C., December 1959, 


p. 51. 
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of printed and A\ 


materials—a unified “package” 
media—can serve as more than adjuncts for the teacher. 
If they are used on the basis of the teaching task of the 
moment and the special contribution to learning each 
can make, they can serve the classroom teacher as a variety 
of teaching tools. 

Since World War II, there has been a tremendous ex- 


pansion of the audiovisual field. Signs of rapid growth 
appear in the upsurge of local, State, and national A\ 


associations; in AV textbooks and periodicals; in AV de- 
partments in local school systems; and in research studies 
dealing with this subject. The AV movement in educa- 


tion has grown to a point where an estimated 20 million 
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dollars per year is spent on materials, equipment, and 
services, exclusive of salaries.’ 

The accelerating rate of research in AV instruction in 
the past decade is seen in the 320 references given on 
this subject in the 1960 edition of the Encyclopedia of 
Educational Research: the 1950 edition contained only 
120 references. Most of the listed sources represent major 
research studies, largely supported by grants from agen- 
cies, philanthropic funds, and the military services. 

Although the AV field is growing rapidly, on a nation- 
wide basis the utilization of new tools for learning is 
rather limited. The survey conducted in 1955 by the Na- 
tional Education Association on AV education in urban 
school districts revealed that, although financial support 
for this purpose had nearly doubled in the preceding 8 
years, the median amount spent on equipment and ma- 
terials was only 65 cents per pupil. In almost three- 
fourths of the urban districts reporting, the amount was 
less than $1 per pupil, a figure far below the expenditure 
recommended by many educators. 

Whether teachers in a school system effectively use a 
variety of instructional materials depends on many fac- 
tors, not the least of which is the quality of administra- 
tive and staff leadership. The following statement by 
the Educational Policies Commission on the possible 
causes of the underdeveloped use of a particular instruc- 
tional tool—motion pictures—has implications for the 
school administrator. “The slow acceptance of audio- 
visual material—the average teacher still unprepared to 
use it, and the average school system still poorly 
equipped for it—is not the result of any well-founded dis- 
trust of the educational potential of motion pictures. It 
seems to be, rather, a combination of inconvenience of 
utilization, perhaps a certain condescension, and a gen- 
eral unawareness of significant research findings”. 


Mass Instruction Through New Media 


During the past few years, the upsurge of interest in 
education has stimulated studies in a number of subject- 
matter fields. These inquiries range from research con- 
ducted at the local level with small staffs and modest bud- 
gets to massive long-range studies supported by millions 
of dollars. 

The large studies, in particular, though also inquiring 


2. William H. Allen, “Audio-Visual Communication,” Eneyclo- 
pedia of Educational Research, 3d edition, Macmillan, 1960, 
p. 15. 

3. Educational Policies Commission, Mass Communication and 

Education, The Commission, National Education Association, 

1958, pp. 87-88. 
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into the nature and use of new instructional media, are 
utilizing these media to up-date subject matter. Guidance 
and financial assistance for the more ambitious studies are 
provided by foundations and other private sources, and, 
on an increasing scale, by the Federal Government. Some 
major curriculum studies for which new instructional 
materials are being prepared include the School Mathe- 
matics Study Group at Yale, the Biological Sciences Cur- 
riculum Study at the University of Boulder, the Modern 
Language Audio-visual Project at Wayne State University, 
and the National Science Foundation’s project on the 
teaching of science. 

Three special issues of The Bulletin of the National 
Association of Secondary School Principals (January 
issues in 1958, 1959, and 1960) describe a variety of in- 
structional innovations under study in many secondary 
schools. 

The Nassp’s Commission on the Experimental Study of 
the Utilization of the Staff in the Secondary School, which 
is sponsoring the studies with financial aid from the Ford 
Foundation, is seeking ways of improving the quality of 
education through better utilization of the time and ener- 
gies of the staff and students. In this connection, the 
Commission has encouraged experimentation with new 
instructional media. 

The Ford Foundation, which is supporting various 
types of educational projects on a large scale, has pro- 
posed that the whole problem of classroom size, quality 
of instruction, and low teacher salaries is intimately re- 
lated to the manner in which the talents of classroom 
teachers are employed. Decrying the “manpower waste” 
in education, the Foundation announced, in 1955, that it 
would embark upon experiments in the better utilization 
of teachers in order to afford them a better opportunity 
to be more effective and more professional.* 

The Foundation proposes that education improve the 
use of its human resources to the same degree as agricul- 
ture, medicine, law, and engineering have done. The 
Foundation suggests that this goal may be achieved 
through use of teacher assistants and mechanical aids 
such as films and TV, which make possible an increase 


in pupil-teacher ratios. 


Motion pictures .. . 


Filmed courses in physics, chemistry, biology, and 
mathematics have been produced. The films may be used 
as supplementary material or, where a subject matter 
specialist is not available, as a source of basic information. 

During the school year 1957-58, according to one 
authority, a physics film series consisting of 162 half-hour 
films was used in 400 American high schools—often in 


classrooms with no instructors.° 


4. Teachers for Tomorrow, Bulletin No. 2, The Fund for the 
Advancement of Education, 1955, p. 40. 

5. Maurice B. Mitchell, “Education—A New Era Begins,” speech 
published by Encyclopedia Britannica Films, Chicago, May 
1958. 


Educational Services, Incorporated, formerly the 
Physical Science Study Committee organized at the Mas- 
sachusetts Institute of Technology, is a broadly conceived 
education project which has developed a different ap- 
proach to physics teaching through imaginative uses of 
instructional materials, including teaching films and lab- 
o.atory apparatus. 

In the school year 1958-59, 270 schools and 12,000 
students were enrolled in the new course of study devel- 
oped by the Committee with the help of physicists and 
high school teachers. The course-had been developed out 
of concern for the quality of physics instruction available 
to the Nation’s high school students. Members of the 
Committee had observed that greater changes had taken 
place in knowledge and understanding of physics in the 
past 50 years than in the previous 500, and had found 
that modern textbooks reflected almost none of this 


change. 
. . . and instructional TV 


Nearly 600 school districts are currently making reg- 
ular use of televised instruction, compared to about a 
half dozen, 6 years ago. The primary purpose of experi- 
menting with this medium, according to the Ford Founda- 
tion, which is stimulating its use, is to multiply the 
effectiveness of able teachers. 

There are no technical obstacles to a State, regional, or 
even a nationwide instructional television network.’ 
Late in 1959, plans for a unique regional telecasting sys- 
tem were announced by the Midwest Council on Airborne 
Television Instruction. Courses on video tape originating 
from Purdue University are to be transmitted to a high- 
flying DC-7 and beamed to classrooms located in a cir- 
cular area 400 miles in diameter. 

The experiment, dubbed “Project Stratovision,” to be 
launched next year, seeks to “help lift quality and efh- 
ciency of education in a six-state region involving 5 
million students and 13,000 schools and colleges.” Out- 
standing teachers will be recruited to serve the program, 
and “a staff of researchers and artists will be available to 
assemble or prepare special materials for individual fac- 
ulty members” in order to make available to the smallest 
rural school “the finest curriculum and quality of 
instruction.” ® 

The project, partly supported with a $6 million appro- 
priation from the Ford Foundation, may be expanded to 





6. E. P. Little, “A New Emphasis on the ‘How’ of Physics,” 
The Nation’s Schools, Vol. 65, No. 2 (February 1960), p. 104. 
7. Four States, Alabama, Florida, North Carolina, and Oklahoma, 
have statewide educational television networks in operation. 
Georgia, Louisiana, Minnesota, New York, Ohio, Oregon, and 
Wisconsin have statewide ETV networks in varying stages of 
development. A regional ETV network is operating in the 
New England area and one is being planned to serve the 
South. 
8. Midwest Council on Airborne Television Instruction, Memorial 
Center, Purdue University Campus, Lafayette, Ind., newspaper 
release, Oct. 16, 1959. 
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include an airborne TV system transmitting six simul- 
taneous programs providing 72 separate half-hour units 
during a 6-hour school day. 

The establishment of the multimillion dollar Learning 
Resources Institute is believed by some to be the harbinger 
of full-blown instructional technology in the classroom. 

The news release announcing the formation of the Insti- 
tute described the massive undertaking as “a new marriage 
of the science of the learning process with the technology 
of modern communications.” The LRI “will devote much 
of its effort to improved instructional uses for TV, films, 
radio, learning machines and innovations in the develop- 
ment and use of written materials of all types.” Sup- 
ported through foundations and private corporations, the 
LRI will establish headquarters at Princeton, N.J.° 

The term “systems of learning media” appears several 
times in the LRI’s announcement. For some years, edu- 
cators have been intrigued with the instructional possibil- 
ities arising from the use of a wide variety of teaching 
tools conveniently available to the classroom teacher. 

As yesterday's dream becomes today’s reality, the school 
administrator must carefully evaluate the potential of the 
new media in terms of his school program. In the light 
of continuing developments in new educational media, 
including tutorial devices, which I will discuss in the fol- 
lowing section, administrators must anticipate new chal- 
lenges in such areas as local control of curriculum, 
finance, classroom design, school organization, and 


professional tasks. 


Self-Instruction Through New Media 


The new technology has made possible not only mass 
instruction through films and TV but also self-instruction 
through various devices and processes. 

This development is illustrated by the language labora- 
tory and by “programed learning” through teaching ma- 
chines and other automated devices. 


Language laboratories .. . 


The number of language laboratories which provide 
students with an individualized program of foreign lan- 
guage instruction through electronic aids has mushroomed 
in the past 2 years. The most recent estimate of the num- 
ber of these laboratories in the Nation’s high schools is 
158, a sharp increase over the 64 reported in 1958. The 
current estimate is conservative, for it does not include 
schools with a minimum of equipment, such as a tape re- 
corder with several jacks for listening. 

Electronic devices are being employed to facilitate con- 
versation in the modern foreign language under study. 
The “audiolingual” method helps high school students ac- 
quire a “near native” pronunciation of a foreign lan- 
guage by giving them opportunities for alert listening to 
9. Learning Resources Institute, New York City, N.Y., newspaper 

release, Dec. 21, 1959. 
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It is the job of the administrator to adopt the school to the new 
technology ... If he cannot move forward, the individual 
teacher can do little—Mass Communication and Education, Edu- 
cational Policies Commission. 











and careful repeating after perfect native models. Mean- 
ingful drill, immediate correction of errors, criticism of 
one’s own pronunciation, and progression at one’s own 
rate of learning are essential elemenis of the process. 

In its complete form the language lab is an electronic 
installation consisting of a booth, headset, microphone, 
recording facilities for each student, and a monitoring 
setup for the teacher. Visual facilities may include a pro- 
jection screen, a motion picture machine, and slide-, film- 
strip-, and overhead-projectors. 

Currently, foreign language specialists are recom- 
mending that high schools use modest equipment during 
the initial stage of teaching a language, including de- 
vices enabling students to listen to recorded language by 
native speakers and to repeat sounds and hear their own 
pronunciations, through simultaneous hearback. In addi- 
tion, specialists say it is desirable to have tape recorders 
so that students can make occasional recordings. 

The administrative problems associated with language 
lab instruction are many. They include the scheduling 
of classes, maintenance of equipment, inservice training 
of teachers, and evaluation of the program. 


. . - and teaching machines 


Programed material presented through teaching ma- 
chines and other automated devices represents a dramatic 
instructional innovation. These tutorial devices range 
from simple pocket-sized punchboard cards to automatic, 
pushbutton, electromechanical machines capable of 
“teaching” a wide range of topics. They range in cost 
from less than $100 to thousands of dollars. 

The teaching machine consists of the device, or “hard- 
ware,” and the “program,” or the teaching material 
printed on paper or some other medium such as film. 
The critical part of machine teaching is building good 
programs, a task requiring a skillful programer who has 
intimate -knowledge of the subject matter—and a great 
deal of time. 

Although teaching machines have aroused the imagi- 
nation of psychologists, educators, and others, their prac- 
tical application in the instructional process is in a state 
of infancy. Teaching machines are the subject of many 
different research studies conducted at institutions of 
higher learning and by commercial firms. Current activ- 
ity takes the form of constructing devices, writing short 
programs, and testing their usefulness in classroom situ- 
ations. The preliminary character of the teaching 
machine movement is shown by the fact that the latest 
issue of the Review of Educational Research dealing with 
instructional materials ( April 1956) fails to make a single 
reference to these devices. 








According to the authors of an annotated bibliography 
containing over 100 studies and articles on the subject, 
teaching machine research is entering its “golden age.” 
In 1957, only 8 teaching machine studies were reported; 
the figure increased to 35 the following year; and in 1959 
the number of studies continued to multiply at a spectacu- 
lar rate.*° 

At least 20 different types of teaching instruments have 
been devised as the result of recent experimentation. 
Several commercial agencies now have devices available 
for purchase by schools. This fall one firm will have 
available in quantity a simple recall, or write-in, machine 
which will permit teachers to program their own ma- 
terials on standard size paper. 

Teaching machines are by no means uniform in design 
or in programed material. Partial programs for machine 
teaching have been developed for a number of grade 
levels in many subjects, including spelling, arithmetic, 
algebra, grammar, psychology, foreign languages, and 
electronics. 

A simple type of teaching machine contains programed 
material consisting of a series of fill-in type questions. 
One question at a time is exposed through a window. 
The student writes the answer on paper in a separate 
window. After he has written his answer, he operates the 
lever to move the question and his answer under a trans- 
parent strip of glass across the upper part of the window 
where he can still read them but cannot change his 
answer. Simultaneously, the correct answer is exposed. 
The student compares his answer with the correct one 
and presses a lever which scores incorrect responses. 
He then goes on to the next question. 

Whether mechanical, electromechanical, or paper de- 
vices are employed, automated, or “automatic,” teaching 
conforms to some basic principles. Corrigan enumerates 
them as follows: 


(1) the individual is required to be continuously active in the 
learning process, (2) the individual progresses step by step in 
the learning task, proceeding only at a rate consistent with 
his demonstrated understanding, (3) the individual cannot pro- 
ceed to more difficult material or different subjects until he has 
completely mastered all sequential steps required for complete 
comprehension and application, and (4) at every step in the 
learning process he is given immediate knowledge of results 
informing him whether he is correct or incorrect—and the 
reasons why.” 


Opinions differ on the potentialities of teaching ma- 
chines, as they do on most innovations in educational 
methodology, but the Office of Education takes no position 
on these devices, either for or against. Since my purpose 
here, however, is to review technological developments, let 


10. Edward B. Fry and others, “Teaching Machines: An Anno- 
tated Bibliography,” Audio-Visual Communication Review 
(Supplement 1), Vol. 8, No. 2, 1950, pp. 5-7. 

11. R. E. Corrigan, “An Advanced Technology for Industrial 
Training Applications,” paper presented at meeting of The 
American Society of Training Directors, Olympic Hotel, Seat- 
tle, Wash., November 1959. 
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me present some of the claims made for the machines by 
a number of their leading proponents. 

B. F. Skinner, whose work has received a great deal of 
attention, has devised machines characterized by self- 
pacing and immediate reinforcement of responses. In 
an article published in 1954, he first described the nature 
of machine instruction and the theory underlying 
“programed learning”.” 

On the basis of knowledge gained from laboratory 
experiments on control of the learning process, Skinner 
proposes a sweeping revision of educational practices. 
He believes that his machines, which present material in 
such small steps that correct responding is virtually as- 
sured, can provide a new and better source of motivation 
than the “aversive methods” currently employed to stim- 
ulate learning. He says that through use of machines, 
growing school enrollments can be managed, dull students 
can learn the material presented by the machines as 
effectively as bright ones (though it will take them longer), 
and the consequent increase in educational productivity 
will lead to higher teacher salaries. 

Skinner emphasizes that the machines will not lead to 
technological unemployment. Indeed, he believes that 
use of these mechanical aids will increase the importance 
of the classroom teacher. Machines can “reinforce” cor- 
rect responses of students, a teaching task which they can 
perform better than a human instructor. The teacher’s 
role would be enhanced, says Skinner, since her intel- 
lectual, cultural, and emotional contacts with students 
would be allowed to operate on a broader scale than is 
now possible. 

S. L. Pressey, acknowledged as the pioneer in teaching 
machine research, has devised programed material along 
different lines from Skinner.** Pressey prefers mul- 
tiple-choice questions to Skinner’s construction-of-response 
devices. He permits some error in response, builds 
separate programs for superior students and, unlike 
Skinner, who proposes that machines should supplant 
some aspects of regular teaching and texts, believes the 
machines should supplement other teaching methods. 

R. E. Corrigan sees among the important values of 
teaching machines the possibility of controlling the quality 
of subject-matter content. He also observes that teaching 
machines may provide standardization levels of achieve- 
ment for individual students, and that continuous testing 
ofthe student’s progress eliminates the necessity for 
periodic examinations. 

Douglas Porter, one of Skinner’s students, has con- 
ducted experiments with “write-in” machines containing 
spelling programs. Prompts or hints built into the pro- 





12. B. F. Skinner, “The Science of Learning and the Art of 
Teaching,” Harvard Educational Review, Vol. 24, No. 2 


(Spring 1954). 

13. Pressey’s article, “A Simple Apparatus Which Gives Tests and 
Scores—and Teaches,” published in 1926 in School and Society, 
represents the first major published article on teaching 
machines. 
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gram are gradually “vanished”, or removed, until, by the 
time a student has completed a lesson, he is “on his own” 
and must repeat a response without cue. Porter points 
out that this technique eliminates a good deal of the 
guessing and wrong responses which characterize rote, or 
“drill” material. Porter also calls attention to the intense 
concentration and enthusiasm of elementary school chil- 
dren during the process of learning through machine 
teaching.” 

Nicholas Fattu believes that the greatest potential of 
machine teaching lies in educational research. He says 
that there is hardly any aspect of the instructional process 
that could not be illuminated by mechanical devices, and 
stresses their value in eliminating the “teacher variable” 
that comparative studies on teaching methods have shown 
to exist.’ 

Edward Fry points up the following uses of machine 
instruction: Improving the limited curriculum offerings 
of small schools; providing individual help to students in 
study or library periods, and at home; and upgrading 
curriculum standards."* 

\ radical departure from simple “linear”-type machines 
is represented by “branching”-type devices which contin- 
uously adjust the program on the basis of the student’s 
responses. There is on the market an elaborate “feed- 
back” control machine for industrial and military training 
purposes, which presents the student with verbal material 
and with still and motion pictures, examines him on each 
piece of information, lets him know how well he is doing, 
in case of error “tells” him why he is wrong, and keeps 
a detailed record of his progress. According to its de- 
signer, the machine can be adapted to classroom instruc- 
tion as appropriate programs are devised. 

Parallel to the trend in automated teaching machines 
is the development of special books or various print and 
paper devices, Although these materials are not products 
of technology, they satisfy the basic postulates of auto- 
mated teaching as.set forth by Corrigan, and their pro- 
gramed material is similar to that used in mechanical 
dev ices. 

The “scrambled book” introduced by N. A. Crowder, 


for example, is a simplified version of the “branching” 
machine previously described. Crowder’s “intrinsic pro- 
graming’’ technique refers to the alternate programs built 
into the basic material which provides for different types 
of error responses by individual students. 


The pages of the “scrambled book” are numbered in 
the usual way, but are not read in the conventional order. 
There is no “next page” in this type of book until the 
student chooses one by selecting an answer to multiple- 


choice questions. 


14. Douglas Porter, “Teaching Machines,” Harvard Graduate 
School of Education Bulletin, Vol. 3, No. 2 (March 1958). 

15. Nicholas Fattu, “Training Devices,” Encyclopedia of Educa- 
tional Research, 3d edition, Macmillan, 1960. 

16. Edward B. Fry, “Teaching Machines: The Coming Automa- 
tion,” Phi Delta Kappan, Vol. 41, No. 1 (October 1959). 
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On the first page of the book, the student finds informa- 
tion followed by a multiple-choice question based on that 
segment of material. Each answer to the question is pre- 
ceded by a page number. The student selects what he 
believes is the right answer and turns to the indicated 
page number. 

If the student has made the correct response, the page 
to which he turns will contain the next unit of informa- 
tion and the next question. If he has made an incorrect 
selection, the page to which he has turned will contain 
material designed to correct his error and will direct him 
to return to the original page and to try again.*’ 

The automated teaching field is expanding so rapidly 
that published information lags far behind the work that 
has been accomplished or that is in progress. The ab- 
sence of a central source of information increases the 
difficulty of gathering material on the topic.** 

Professional meetings of national associations which 
devote part or all of their program time to exploring 
issues in automated teaching represent an important 
source of information on developments taking place in 
this swiftly expanding movement. 


Summary 


The current educational scene is characterized by rising 
school enrollments, expanding bodies of knowledge, and 
higher educational requirements in the face of an inade- 
quate supply of teachers, classrooms, and school funds. 
In light of these conditions, the school administrator’s 
chief responsibility—improvement of the instructional 
process—becomes increasingly challenging. 

The technological revolution influencing teaching prac- 
tices and learning techniques is expanding in two direc- 
tions: (1) Mass instruction, utilizing the motion picture 
and instructional television; and (2) individualized in- 
structional processes, such as language laboratories, 
teaching machines, and other automated devices. 

Many believe that these new media of communication 
are a potentially powerful educational force, that utiliza- 
tion of instructional technology in the classroom is over- 
due, and that education can be made more efficient and 
effective if the new tools of learning are widely and 
wisely used. 

It is evident that effective classroom use of these rapidly 
expanding instructional tools will largely depend upon 
the quality of leadership exercised by school 
administrators. 


EDITOR’S NOTE. Ina second article, in May, Dr. Fusco 
will explore some of the problems the school administra- 
tor faces as technology creates new tools. 


17. Norman A. Crowder, “Automatic Tutoring by Means of 
Intrinsic Programming” in Eugene Galanter (ed.), Automatic 
Teaching: The State of the Art, John Wiley & Sons, 1959. 

18. A collection of major papers on teaching machines and pro- 
gramed learning will be published this summer by the National 
Education Association. 
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Reading Aloud 
wail Storytelling 


By Mary Heven Manar, Specialist for School and Children’s Libraries 


When they got home, the Rat made a bright fire in the parlour, and planted 
the Mole in an arm-chair in front of it, having fetched down a dressing-gown 
and slippers for him, and told him river stories till suppertime. Very 
thrilling stories they were, too, to an earth-dwelling animal like Mole. 
Stories about weirs, and sudden floods, and leaping pike, and steamers that 
flung hard bottles—at least bottles were certainly flung, and from steamers, 
so presumably by them; and about herons, and how particular they were 
whom they spoke to; and about adventures down drains, and night-fishings 
with Otter, or excursions far afield with Badger. Supper was a most cheerful 
meal; but very shortly afterwards a terribly sleepy Mole had to be escorted up- 
’ stairs by his considerate host, to the best bedroom, where he soon laid his head 
on his pillow in great peace and contentment, knowing that his new-found friend 


the River was lapping the sill of his window. 


So Kenneth Grahame, in The Wind in the Willows, describes the age-old 
charm of storytelling—a happy pastime that parents and children can enjoy 





reads from The Ugly Duckling 


Eva Le Gallienne 





together. Whether a story is read 
aloud or told by a father to his little 
daughter at bedtime, by an accom- 
plished storytelling librarian to a 
group of children in a city park or a 
public reading room, or by some other 
person to children on television, no 
special stage properties are needed— 
only the storyteller, the audience, and, 
of course, the story. 

Westinghouse Broadcasting Com- 
pany in cooperation with the Ameri- 
can Library Association has recently 
created new interest in reading aloud 
and storytelling with its television 
series, “Reading Out Loud,” which 
should certainly do much to restore a 
practice reputed to be dying in many 
American homes. In this series 
prominent authors, political leaders, 
and stars of theatre, motion pictures, 
and sports, are reading aloud from 
their favorite books for children. 
Archibald MacLeish, for example, 
reads the poems of Walter de la Mare; 
Harry Belafonte, a Jamaican folk 
tale; Jose Ferrer, parts of Huckle- 
berry Finn; Cyril Ritchard, Alice in 
Wonderland; Jackie Robinson, some 
highlights from Stephen Crane’s Red 
Badge of Courage; and Richard 
Boone, Bret Harte’s How Santa Claus 
Came to Simpson’s Bar. 

After the series has been presented 
over WBC-TY stations in Washing- 
ton, Pittsburgh, San Francisco, Balti- 
more, Boston, and Cleveland, it will 
be syndicated nationally for noncom- 
mercial use and made available to all 
educational television stations. Kine- 
scopes will be obtainable by purchase 
or rental. Under the chairmanship 
of Mrs. Augusta Baker, supervisor of 
storytelling, New York Public Li- 
brary, a committee of the American 
Library Association has developed a 
list of books for reading aioud, en- 
titled, For Reading Out Loud to Your 
Family, which will be useful not only 
during the series but for a long time 
afterward. 

Parents, 
who wish to do more reading aloud 


teachers, and librarians 
and more storytelling may find Mar- 
garet Martignoni’s “Family Reading 
and Storytelling,” a helpful and at- 
tractive introduction to the subject. 

SCHOO! 
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It answers such questions as Why read 


together? What do you need to start | BIBLIOGRAPHY | 
| 
| 


a reading group? and, Who does the American Library Association, Chil- | Martignoni, Margaret E. Family 
reading? (Sometimes the children dren’s Services Division. ForReading Reading and Storytelling. The Gro- 
do.) It also describes good stories to Out Loud to Your Family. Chicago lier Society, Inc., 1954. 10 cents. 








read aloud or to tell to different age 11,00. Fees on romvent. $5.00 per 100. 

sroups and includes a bibliography. 

Oe hee aa ancalaanineanal os Arbuthnot, Mrs. May Hill. Children Sawyer, Ruth. The Way of the = | 
n addition to its appea 0 younger nil Bache Revised edition. Chi. Storvteller. Viking, 1942. $3.50 


children in the home, school, library, | 
cago, Scott, Foresman, 1957. Shedlock, Marie L. The Art of the 


storytelling has value as a club activ- Pi. 
$5.50, text edition. ($7.35 trade  Story-teller. Bibliography by Eulalie 


ity for older boys and girls, as a unit it Whitman) 
nix n man). 
in speech classes, and as an adult edu- ry were Steinmetz. Dover, New York, 1951. 


cation project. Those who wish to Grahame, Kenneth. The Wind inthe $3.50. 

be introduced to the subtleties of the Willows. Illustrated by Ernest H. Thorne-Thomsen Records. American 

art of storytelling should read The Shepard. New York, Scribner's, Library Association. Single records, 

Art of the Story-teller by Marie Shed- c1954. $2.75. $3; set of 5, $14. 


lock and The Way of The Storyteller | = a Si ees a 
by Ruth Sawyer. The American Li- 
brary Association has available five 
Thorne-Thomsen records. On these 
records Gudrun Thorne-Thomsen, a 
distinguished Norwegian storyteller, 
tells, with great artistry, Baldur, Gud- 
brand-on-the-hillside, Sleeping 
Beauty, and Tales from the Volsunga 
Saga. 

Many public libraries have regular 
story hours, and storytelling is a usual 
procedure in elementary school libra- 
ries and classrooms. It is a good idea 
for beginners in reading aloud and 
storytelling to listen to experienced 
storytellers and to note techniques of 
voice, diction, and _ interpretation. 
Howevet1 every storyteller has a 
unique style and should develop his 


own talents 





Reading aloud also has special rules 


to be mastered; it is more difficult to Pearl Buck tells a favorite Chinese fable 

hold the interest of children when a 

story is read than when it is told. ature, he often finds the plots of folk tales of Europe repeated in those of 
Reading aloud is more successful Asia—evidence of the universal values and appeal of folk tales. He will find, 
when the reader is thoroughly famil- too, echoes of European tales in the tales of the United States. 

iar with the story and can look up Children and Books, by May Hill Arbuthnot, is a comprehensive introduc- 
often from the page and at his listen- tion to children’s literature nursery rhymes, picture books, ballads, poetry, 


ers. Moreover, some stories are folk tales, animal stories, realistic stories, biography, and history. It con- 
more adaptable to reading aloud than tains an excellent chapter on storytelling and reading aloud and makes 


others, and it is important to select suggestions for appropriate books, stories, and poems. 


from children’s literature the stories Reading aloud and storytelling are not only friendly and entertaining 
most suitable for reading aloud. activities but also significant creative experiences for both adults and children. 
It is better to tell folk talesthanto It is important, therefore, that the literature used should be of high quality. 
read them. Folk tales—stories of en- Beginning storytellers should seek the advice of school and children’s libra- 
chanted people, talking beasts, giants, riens and consult authoritative lists in selecting materials. Children are 
witches, and fairies-—are wonderfulto discriminating, and their happy responses to good reading aloud and story- 
tell because they are vigorous, dra- telling are deeply satisfying and worth the trouble of careful preparation. 
matic, and direct. As the storyteller Above all else, the teller should have enthusiasm for the story he tells and 

becomes more familiar with folk liter- _ affection for his listeners. 
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HEN school administrators 

meet, as they did recently at 
the convention of the American Asso- 
ciation of School Administrators in 
Atlantic City, they compare notes and 
exchange ideas on many subjects. 
One of the subjects now foremost in 
their minds is title III of the National 
Defense Education Act. The ex- 
change of information usually reveals 
differences as well as likenesses in the 
way in which title II] programs are 
administered in various States. 

To answer the question “Why are 
there variations among the State pro- 
grams under title II1?” it may be in- 
structive to review briefly this legis- 
lation and the ways in which the re- 
quirements of the act may be met by 
the States. 

Title III is categorical legislation; 
that is, it specifies the subject areas 
to be supported (science, mathemat- 
ics, and modern foreign languages) ; 
the grade levels to be served (elemen- 
tary and secondary) ; and the kinds of 
things for which funds may be ex- 
pended (laboratory and other special 
equipment, including audiovisual 
materials and equipment and print- 
ed materials other than textbooks, 
and minor remodeling of laboratory 
or other space used for such ma- 
terials or equipment). It also speci- 
fies that the States participating 
must provide supervisory and related 
services in science, mathematics, and 
modern foreign languages. These 
specifications are what provide the 
common elements in the program. 
And yet there are differences in the 
title III programs of the 54 participat- 
ing States and Territories. How do 
differences arise and on what bases? 

The variations become evident 
when the bases for participation are 
understood. Participation under 


State Plans and Title III *{ 


By RALPH P. FRAZIER 
Specialist, Science Equipment and Materials 








title III is voluntary. If, however, a 
State or Territory chooses to accept 
the benefits of Federal aid, it must 
also accept the responsibility of com- 
pliance with the legislative provisions 
of the law. To comply, each State 
must prepare and execute a legal doc- 
ument known as a State plan. 

A State plan embodies certain ele- 
ments outlined under section 303 of 
the act. Although these provisions 
are familiar to most persons, it might 
be instructive to examine some of 
them in detail. First, however, a 
comment on State plans in general is 
apropos. 

Although the law outlines the gen- 
eral provisions of a State plan, it 
makes the details of content a State 
matter. The subjects to be strength- 
ened, the levels to be encouraged, and 
even the kinds of equipment and ma- 
terials to be purchased are determined 
by the States within the limits of the 
law. As a result, there is variation 
among State programs. For exam- 
ple, some States have chosen to em- 
phasize secondary school science in 
the first fiscal year and elementary 
science in the second; others do not 
give priority to any particular sub- 
ject or any particular grade level 
but use other criteria, such as need, 
in establishing priority. A few 
States do not permit minor remodel- 
ing even though the law permits it. 

To repeat: a State determines the 
program details of its plan so long 
as it complies with the general pro- 
visions of the act, 


Priority Principles 


One of the important requirements 
of the act is that the State plan in- 
clude the principles for determining 
the priority of the projects submitted 


by the local agencies. The Congress, 
assuming that in some States local 
agencies would apply for more 
money under title III than was avail- 
able—an assumption time has justi- 
fied—decided that some method of 
selecting the projects to be supported 
was necessary. Each State agency 
therefore sets up a system of priority 
principles, which is also the device 
through which the agency can exer- 
cise its prerogative of deciding what 
subjects and what grade levels will 
be emphasized. 

Among the States the principles of 
priority are many and varied. Some 
States, for example, give priority to 
projects that will assist schools defi- 
cient in equipment and materials in 
science, mathematics, or modern for- 
eign languages in acquiring such 
equipment; some, to projects that will 
enrich existing programs in these sub- 
ject areas; some, to projects for 
establishing pilot programs and dem- 
onstration centers as a means of im- 
proving instruction in these areas. 

Many States felt that all projects 
should meet certain basic require- 
ments before they could be consid- 
ered for approval and therefore set 
forth specific eligibility require- 
ments in their system of priority prin- 
ciples. Some States, for example, 
require the local agency to submit the 
plan on which it bases its project ap- 
plication, that is, its plan for improv- 
ing instruction in one or more of the 
three project areas: some require it to 
submit evidence that its staff mem- 
bers are adequately prepared to 
utilize the equipment and materials 
requested. 

Whatever its system of priority, 
however, and whatever its require- 
ments for eligibility, each State em- 
phasizes the projects it considers 
important in meeting its educational 


needs. 


Equipment Standards 


A second specific requirement of 
the law is that each State establish 
State standards for the equipment the 
local agencies will purchase under this 
title; and that it must include the 
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standards in its plan, along with a 
description of the methods and cri- 
teria the State educational agency 
used in establishing them. If a State 
was not ready to file its equipment 
standards when it submitted its plan, 
it was permitted to describe the 
methods and bases it would use in 
establishing the standards, but it 
could not legally approve any local 
projects until it had filed the equip- 
ment standards. 

The States were encouraged to 
make use of publications from pro- 
fessional, educational, and technical 


associations in formulating their 
standard lists of equipment. Some 
States utilized the services of ad- 


visory committees, who drew upon a 
variety of sources for their material. 
Possibly the most influential source of 
information was the Purchase Guide 
of the Council of Chief State School 
Officers. But whatever the sources 
and methods used in deciding on 
standards for equipment, the stand- 
ards represent the judgment of the 
State educational agencies, not of the 
Office of Education. The inclusion 
or omission of an item of equipment 
from a State’s standard list is a re- 
sponsibility of the State. The equip- 
ment standards are considered to be 
open ended, and it is the prerogative 
of the State to modify them as experi- 
ence dictates. The Office of Educa- 
tion has not published or suggested 
standards for equipment. 


Project Applications 

To aid the local educational agency 
in applying for a project, the State 
educational indicates in its 
plan the information to be contained 
in an application, the form and con- 
tents of the application, the time of 
submittal, and the criteria to be used 
for approval. 


agency 


The information a local agency 


supplies in an application varies con- 


siderably from State to State. For 


example, one State asks for only 6 
Council of Chief State School Officers, 


Purchase Guide for Programs in Science, 
Mathematics and Modern Foreign Lan- 
guages, Ginn & Co., 1959, 336 p. 
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items of information, and another 
State asks for 21 items. What and 
how much information a State re- 
quests depends, in part, on its princi- 
ples of priority and standards for 
equipment. The State agency must 
have enough information to enable 


fhe 


STATE PLANS 


Y a — 


SEC. 303. 

(a) Any State which desires to re- 
ceive payments under this title shall | 
submit to the Commissioner, through 
its State educational agency, a State | 
plan which meets the requirements of 
section 1004(a) and— 

| (1) sets forth a program under 
which funds paid to the State from | 
its allotment under section 302(a) 
will be expended solely for projects 
approved by the State educational | 
agency for (A) acquisition of labora- 
tory and other special equipment, 
including audio-visual materials and 
| equipment and printed materials 
(other than textbooks), suitable for | 
use in providing education in | 
science, mathematics, or modern for- 
eign language, in public elementary 
or secondary schools, or both, and 
(B) minor remodeling of laboratory 
or other space used for such ma- 
terials or equipment; | 

(2) sets forth principles for de- 
termining the priority of such proj- | 
ects in the State for assistance under 
this title and provides for under- 
taking such projects, insofar as 
financial resources available there- 
for make possible, in the order de- 
termined by the application of such 
principles; 

(3) provides an opportunity for a 
hearing before the State educational 
agency to any applicant for a proj- 
ect under this title; 

(4) provides for the establish- 
ment of standards on a State level 
for laboratory and other special | 
equipment acquired with assistance 
furnished under this title; | 

(5) sets forth a program under 
which funds paid to the State from | 
its allotment under section 302(b) | 
will be expended solely for (A) ex- 
pansion or improvement of super- 
visory or related services in public 
elementary and secondary schools 
in the fields of science, mathematics, 
and modern foreign languages, and 
(B) administration of the State plan. 
(b) The Commissioner shall approve 

any State plan end any modification 
thereof which complies with the pro- 
visions of subsection (a). 





it to make a rational judgment about 
the worth of a project to the whole 
educational program of the local edu- 
cational agency. 

In some States employees of the 
State agency—supervisors or con- 
sultants in science, mathematics, and 
modern foreign languages or the co- 
ordinator of title III programs— 
process the project applications and 
determine their priority. If the title 
Ili coordinator is charged with the 
responsibility of making the final de- 
cisions, he usually seeks the advice 
and counsel of the subject-matter su- 
pervisors. In a few States advisory 
committees make decisions on the ac- 
ceptability or nonacceptability of 
projects. 


Supervisory Services 


State plans contain many other im- 
portant elements in addition to pri- 
ority principles, equipment stand- 
ards, and project application forms. 
One of them, financial aid to 
strengthen supervisory services, is 
particularly important. 

In drafting title III] the Congress 
recognized that simply furnishing 
laboratory equipment and materials 
to the schools was inadequate to 
improve instruction in science, math- 
ematics, and modern foreign lan- 
guages; that some form of super- 
visory activity was needed to insure 
the most advantageous use of the 
equipment and materials acquired 
under the program. Toward this 
end, the Congress provided for aid 
to the States in improving their super- 
visory and related services. 

Almost all States and Territories 
had some form of supervisory and 
related services prior to the passage 
of the National Defense Education 
Act. However, the number of super- 
visors who were specialists in science, 
mathematics, or modern foreign lan- 
guages was relatively small. Now 
with title III aid, the States have an 
opportunity to add well-trained per- 
sons to their staffs. How well the 
States have grasped this opportunity 
is indicated by the fact that State 
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agencies now employ 160 supervisors, 
full time or part time, in science, 
mathematics, and modern foreign 
languages, in contrast to 33 before 


the act. [More detail on supervisors 
is given in the following article. ] 
The duties of the subject-matter 
specialists are included as a part of 
the State plans. Although there are 
differing viewpoints. among the States 
on the exact role of the supervisors, 
there are many areas of agreement. 
Among the duties the States mention 
are the following: Organizing and 
conducting inservice programs, pro- 
viding consultive services to local 
educational agencies, preparing and 
disseminating publications, evaluat- 
ing educational programs of local 
school agencies, and assisting local 


State Supervisors 





agencies in preparing project appli- 
cations. 

The State supervisory program can 
provide much of the leadership and 
knowledge needed to bring science, 
mathematics, and modern foreign 
languaze teaching up to the requisite 
level. The burden is a heavy one. 
But it is a burden that is shared by 
teachers, local administrators, and 
State staff members. 


N EVALUATION of the accom- 
plishments of title III] must wait 
until some future date. We know 
now, however, that the educational 
accomplishments will depend on the 
statesmanship of the persons respon- 
sible for carrying out the provisions 
of the title. 


In Science, Mathematics, and Modern 


Foreign Languages 





By KENNETH E. MOWREY 


Assistant Specialist, Secondary School Science 


HE recent great increase in the 
number of science, mathematics, 
and modern foreign language super- 
visors and consultants employed by 
State or Territorial education agen- 
cies is a significant development in 
education. (States differ in the titles 
they give to these specialists, but I 
am making no distinction between 
State department employees who are 
designated either as supervisors or as 
consultants.) Many factors have con- 
tributed to this growth, but the Na- 
tional Defense Education Act has 
certainly been a major stimulating 
force, and it has aided materially in 
helping provide the services because 
of the financial support it makes 
available. 
In the 18 months since the act was 
passed, the number of supervisors 
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employed by State departments has 
been increased by 127, from 33 as of 
September 2, 1958, to 160 as of 
March 1, 1960. 


+ Sept. 2, Mar. 1, 
Field 1058 1960 

EE 11 59 

Mathematics__________ 9 39 
Modern foreign lan- 

“ot 8 4] 
Science and mathemat- 

ics combination_____ 5 20 
Science and modern 
language com bi- 

i 0 l 

» SE ee 33 160 


These totals become more signifi- 
cant when it is noted that several 
States have supervisors with titles 
such as consultant in secondary edu- 
cation; supervisor of elementary ed- 


State supervisors for science (S), math- 
ematics (M), and modern foreign 
languages (L), March 1, 1960 








STATE | Si|M/L/S&] 5 
| IMI 
Alabama. ..... 3 2/1 | 1 | 7 
Se: res ee Se bs daeke ea 
Re Peer SES re Dn 
Arkansas.......| 1) 1) 1 | | 3 
SEs « cectlevvsiiees Pivcae? e 
Colorado. ..... i Phcel Stier 
Connecticut. .... 1 S i cauices i 
Toa] 
ENTER SOREE, PO. MEE ee ene 
District of 
Columbia..... 1S) Bio oe 
Florida........ el seel! Y aves ae 
PER ccceasl Gl OF Bata 8 
ERAS SPREE CRIERES UIE es liwod 
Hawali........ 1 1 , tawe 3 
EE eae 1 o4) = 
Eee 6 |. ore oe 
Indiana........ 1 1 1 ; .| 3 
Sa sressans 2 © teesetsaus 3 
Ee ae, Pee 1 1 2 
Kentucky....... gd ae! See See 1 
Louisiana'..... 2 3 714 8 
eee 2 1 2 ise 4 
OS Be eee Pee 1 11 
Massachusetts.... 2 1/ 1) 1) 5 
SE RE PE Ae See L. wel 
Minnesota...... 1 | ae ee 3 
Mississippi... . . 1 1 1 2 5 
Missouri. ...... Sluwa % 4 6 
ee eee 1 1 2 
nc chaddalesintsecopementbned 
ee Se eee a ee: ee 1 
New Hampshire.!......... ee 1 
PR coed. als eviclsiacctoe se oe 
New Mexico...) 1 1 O Soh 3 
New York...... 5 4) 4}. 13 
North Carolina..| 1 i oe Peo 2 
North Dakota...|....|...ejeee. +r4 
ee 1 1 1 | 3 
Oklahoma.....|....)..-. 1 1 
Min die en se 1 1 1 | 3 
Pennsylvonia...; 3) 2) 2 | 7 
Puerto Rico..... a 5 eee ae 8 
Rhode Island... .|....)....j}.csclecccleces 
South Carolina..| 1 |....|/....|.-- 1 
DEED. « clo ccclescoleccclevasloess 
Tennessee...... 1 1 i? ee 3 
Pee ecee ees 1 1 2 a 
Utah... 1} 4} 4]....) 3 
Vermont... ......... 005. 1 1 2 
Virginia........) 1 1 1 1 | 4 
A ys Cen DPSS Carge aor 
OO ee ae ee ee 
West Virginia... 1| 1| 1/|....) 3 
Wisconsin...... 1 1 ree 3 
oe, ee Aree poten S. bie 1 
Total! ...| 59 | 39 | 41 | 20 | 160 





1 One supervisor of science and modern 
foreign language combined is included in 
the Louisiana total. 
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ucation; chief, bureau of secondary 
education; director, elementary edu- 
cation; and consultant of audiovisual 
education. Some of these persons 
are assigned supervisory responsibili- 
ties that include science, mathematics, 
and modern foreign language. Such 
employees are not included in the 
tables. 

The table lists the 54 States and 
Territories‘ participating under the 
title III] programs and the number of 
persons employed in the various sub- 
ject areas in each State. 

4 summary of the table shows that 
as of March 1, 1960, States have su- 


pervisors as follows: 
39 hi = 
oZ Nave science supervisors. 
27 have mathematics supervisors. 


34 have modern foreign language 


supery isors. 


14 have science and mathematics 


supery 1SsOTS. 


| has an elementary science and 
modern foreign language super- 


V isor. 


14, have a supervisor in at least one 
of the three subject areas. 


28 have supervisors working in all 


three subject areas. 


39 have at least one supervisor as- 
signed some special responsibil- 


ity for science. 


36 have at least one supervisor as- 
signed some special responsibil- 


ity for mathematics. 


34 have at least one supervisor as- 
signed some special responsibil- 


ity for modern foreign languages. 


Reports by States and recent cor- 
respondence with State administrators 
that the of State 


supervisors in science, mathematics, 


indicate number 


foreign languages will 
Many State ad- 


and modern 
continue to increase. 
ministrators report that they plan to 
employ additional supervisory person- 
nel as rapidly as possible to assist in 
the improvement of instruction in 


these subje ts 


March 1, 1960, the Panama Canal 


participating in title III. 





Statistic of the Month 


Adult Education in Public Schools 


NROLLMENT in adult education 
in the public elementary and 
secondary school system increased by 
slightly more than 1.1 million, or about 


55 percent, between 1939-40 and 
1955-56, from about 2.1 million to 
3.2 million. The increase was inter- 


rupted during World War Il and the 
years immediately following, when en- 
rollments fell below 2 million. 

The increase over the years reflects 
not only the increase in population but 
also the growing importance of adult 
education as a part of the total public 
school program. In 1939-40 the num- 
ber of adults enrolled in educational 
programs (see definition below) equalled 
8.1 percent of the total enrollment (25.4 

public elementary and 
schools; in 1955-56 it 
of the much 


million) in 
secondary 
eavalled 10.2 percent 
larger total enrollment (31.2 million). 
The Common Core of State Educc+ 





tional Information (Office of Education 
Bul. 1953, No. 8) defines public adult 
education as including organized ed- 
ucational programs—other than regu- 
lar full-time and summer elementary and 





secondary day school and college pro- | 


grams—that provide opportunity for 
adults and young people out of school 
to develop skills, knowledge, habits, or 
attitudes through formal instruction or 
informal group leadership directed to- 
ward recognizable learning goals. The 
definition excludes activities that are 
primarily social, recreational, or pro- 
ductive of goods. 4 
For further information, including ia- 
formation on instructional staff and 
expenditures, by States, see Adult 
Education in Public Schools, 1940-56, 
Circular 602 (OE-13000), available 
from the Government Printing Office for 
20 cents.—Emery M. Foster, Chief, Re- 
search Studies and Surveys Section. 
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/ Briefly noted --- 





for the busy School Administrator 


Material for this department is prepared in the School Administration 
Branch, Division of State and Local School Systems, by H. D. Evans, 
Jr. Contributors are the specialists in the Branch—this month, Don 
M. Dafoe, Elmer C. Deering, Charles O. Fitzwater, Gene C. Fusco, 
Peter P. McGraw, Ivan N. Seibert, and Alpheus L. White. 


Machine Processing. A_ recent 
week-long conference in Endicott, 
New York—the first of its Kind for 
State education agency represent- 
atives—reflects the growing desire 
of schoolmen to learn how ma- 
chines may be used to do much of 
the educational record keeping and 
many of the statistical operations 
now done by hand. At the meet- 
ing, sponsored by the Internation- 
al Business Machines Corporation, 
53 representatives from State edu- 
cational agencies, through lectures, 
demonstrations, and seminars, 
learned what data-processing ma- 
chines can do and how to apply 
machine processing methods to 
education statistics. 


Town Meetings. The Superin- 
tendent of Schools in Abington, 
Pennsylvania, has developed an 
effective method of determining 
the attitudes of local citizens to- 
ward school problems. Each year 
the superintendent invites 1,000 
representative citizens of the com- 
munity to list, on a form he sends 
them, topics to be discussed at a 
monthly town meeting on the edu- 
cation program. Using the forms 
returned as a guide, he sets up a 
schedule of meetings and dissemi- 
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nates copies of it widely in the 
community. 

School board members, repre- 
sentatives of organized community 
groups and the press, interested 
citizens, and school staff members 
are invited to these meetings. The 
meetings, held in the evening and 
featuring question and answer pe- 
riods and discussion groups, have 
been well attended. 


Speeding Up the School Census. 
Although they recognize that wise 
administrative planning calls for 
up-to-date reliable data, many 
local administrators have long 
thought of the annual school cen- 
sus as a cumbersome chore. To 
make it easier, the Utah State De- 
partment of Education has under- 
taken a pilot problem using ma- 
chines. Local enumerators in two 
pilot school districts take the cen- 
sus and put the information for 
each child on individual mark- 
sense cards. These are sent to the 
State educational agency where 
the data are punched on cards for 
machine processing. After ma- 
chine tabulation, the information 
is reported to the school district. 

Through this method the State 
gets the information required by 





statute much more quickly than 
formerly, and the effort and ex- 
pense of intermediate tabulations 
are eliminated. In addition to 
preparing data with speed, econ- 
omy, and accuracy, the new system 
will create a set of census cards 
ideally suited to conversion into a 
master student file, which can be 
used in preparing attendance rec- 
ords, schedules, and report cards. 


Safe Bus Drivers. The 410,000 
Georgia children who go to school 
in buses will ride more safely from 
now on. A Mobile Driver Testing 
Laboratory, sponsored and oper- 
ated by the Georgia Motor Truck- 
ing Association, Inc., in coopera- 
tion with the State Department of 
Education and the Department of 
Public Safety, is now giving the 
State’s 4,800 school bus drivers 
exhaustive tests to determine their 
mental and physical capabilities. 
Using modern equipment, includ- 
ing some of the type used by the 
Air Force in testing prospective 
pilots, the laboratory tests the 
drivers for general vision, color 
perception, reaction time, side and 
night vision, distance judgment, 
glare resistance, steadiness, and 
driving knowledge. The State 
Board of Education has ruled that 
all school bus drivers or prospec- 
tive drivers must pass the test. 


Better Boardmanship. How can 
the inexperienced new school 
board member learn his business? 
How can he benefit from the 
knowledge and experience of sea- 
soned board members and educa- 
tors? Here are some examples of 
the guidance methods now being 
used in different States. 

The Alabama Association of 
School Boards has _ published 
Handbook for Alabama School 
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Boards, in which the authors, 
George Howard and J. E. Thom- 
ason, point up accepted practices 
and procedures that lead to effec- 
tive school board performance. 

The Ohio School Boards Associ- 
ation conducts schools for new 
board members in its five regional 
divisions. The 1- or 2-day courses 
consist of lectures, seminars, and 
panel discussions on subjects rang- 
ing from community relations to 
school finance. 

In Orleans Parish, New Or- 
leans, La., the local board distrib- 
utes two manuals. One presents 
the board’s rules and regulations; 
the other, its policies on organi- 
zation and procedures, educa- 
tional programs, and community 


relations. 


More Language Instruction. 
For the first time the number of 
high school language laboratories 
exceeds the number of college lan- 
guage laboratories. The Office of 
Education estimates the number 
of language laboratories in the 
Nation’s high schools at 458. Be- 
fore NDEA there were only 64. 
The number in colleges is now es- 
timated at 452. Before NDEA 
there were 240. Another indica- 
tion of progress in language in- 
There were but 16 high 
schools in the Nation offering 
Russian in the pre-Sputnik era; 


struction 


now there are 450. 


Citizens Help Organize. Despite 
a redistricting law that is not one 
of the strongest in the Nation and 
a State finance plan that offers 
little inducement for establishing 
larger districts, Iowa in recent 
years has led the Nation in reduc- 
ing the number of school districts. 

This striking improvement is 


] 


partly the work of citizens com- 


mittees which throughout the 
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Open Board Meetings. More 
and more local school boards are 
opening their meetings to the pub- 
lic. In some States the local board 
is free to decide whether its meet- 
ing shall be open or closed, but 
Colorado, Washington, Pennsyl- 
vania, and California are among 
the several States with laws re- 
quiring that school board meetings 
be open, except for necessary 
closed executive sessions when 
topics such as negotiations toward 
purchase of a school site are to be 
discussed. However, these laws 
specify that action may be taken 
only in an open session. 


State are helping to do the plan- 
ning required for improving local 
school structure. The State De- 
partment of Public Instruction, 
realizing the value of local leader- 
ship in solving redistricting prob- 
lems, has encouraged the move- 
ment with advice and publicity. 

The citizens committees, which 
range from 30 to 60 members or 
more, are formed in several ways: 
In some communities they are ap- 
pointed by the school board; in 
some they are the result of efforts 
by parent-teacher and other civic 
groups; in some the impetus has 
come from school administrators 
and teachers. 

The committees have become 
part of a team, working together 
with reorganization specialists 
from the State Department of 
Public Instruction, county super- 
intendents and their boards, and 
local school administrators _to 
achieve sound basic units for their 


Why They Vote No. With pub- 
lic interest in education at such a 
high pitch, why in some sections 
are there repeated casualties 
among school financial referen- 
dums¢ There are few _ post- 
mortems, and reasons for defeat 


usually remain obscure. ——» 


schools. 


BOND SALES: Each month this column will report on bond sales in the 
United States for the public schools. Despite some lag in the reporting by 
investment bankers to our source of information, the Investment Bankers’ Asso- 
ciation of America, enough information on the volume and distribution of 
bond sales is available by the end of each month to reveal current trends. 


Bond sales in the United States for public schools, quarter ending Dec. 31, 1959 














Total Net interest rate ' 














Number | contd | 
Issuing agency of sales | (thousands | l 
reported | of dollars) | Low |Average| High 
| (percent) | (percent) | (percent) 
| j 
State. ; 3) 30,500 | 3.24/ 3.31 | 3.60 
County.... Sal 14 | 8,518 | 3.27 | 3.74 4.87 
School district... ... ee 457| 336,101} 3.03 3.96 6.32 
City, town, township, village, 
Pee oe 52 | 66,315 | 3.06 3.72 4.75 
Authority, holding company 24 | 27,586 | 3.38) 4.07 4.84 
ER RIE 550| 469,090; 3.03| 389) 6.32 


} 


1 Net interest rates on school bonds reached their highest point in 1958-59 in September 
1959, with 4.09 percent. In December 1959 the rate was 3.98. 
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Not content to wonder why New 
York voters reject referendums, 
the New York State Department 
of Education keeps in close touch 
with reactions of the local elector- 
ates through periodic surveys. 
The department’s research office 
sends questionnaires to all city, 
village, and district superintend- 
ents requesting information on 
bond proposals voted on during 
the year. 

Department studies bused on 
these surveys suggest that certain 
conditions influence voters to ac- 
cept or reject school-expenditure 
proposals. The studies may be of 
interest to boards of education and 
school administrators in other 
States. 

In one of the recent studies, 
Theodore Bienenstok and William 
C. Sayres focus attention on the 


Some 


voter opposition in “high resist- 
ance” districts with records of 
multiple rejections. They found 
that voter concern with high costs 
is most often cited by superintend- 
ents as the reason for defeat of 
referendum proposals. Their 
findings also indicate that there is 
little evidence of “taxpayer apathy 
or complacency”; that campaign 
interest is usually high; and that 
“taxpayers are deeply concerned 
with a situation where heavy en- 
rollments and limited taxable 
resources make it seemingly im- 
possible to boost relatively low 
expenditures without raising al- 
ready high taxes continually 
higher.” 

This study notes certain other 
recurrent themes in the rejection 
of financial referendums: 


@ If the voter is not informed 





of the real educational need for 
certain additional or improved fa- 
cilities, he will reject some pro- 
posals, labeling them “frills.” 

® Proposals are sometimes 
caught in the crossfire developing 
from internal conflicts and dis- 
putes, and voter opposition is 
often traced to local issues and 
altercations not directly concerned 
with a specific referendum. 

® Organized opposition by 
economy-minded homeowners and 
taxpayer groups frequently chal- 
lenges all educational spending 
which may result in a substan- 
tially increased tax-load. 

® Linked closely to the other 
reasons for rejection of school ex- 
penditure proposals is the frequent 
lack of adequate and effective com- 
munication between the school 
authorities and the voters. 


Rural School Facts 





N the United States rural educa- 

tion is at present widely regarded as 
a passing show. Many of us are so 
much impressed with the growth of 
our large cities, the outreach of our 
sprawling suburbs, and the pervasive- 
ness of crowded parkways connecting 
city with city that we lose sight of 
the fact that we still have a good many 
rural schools. Rural life, agriculture, 
rural school districts, and small 
schools have recently been decreasing 
so rapidly that their passing is likely 
to be accepted as accomplished. 

To clarify our minds on these mat- 
ters, let us examine some of the facts. 
A recent survey of education in rural 
counties reveals that ir, 1955-56 of 
the 3,068 counties in the U.S. 1,706, 
or 57.4 percent, were rural; that is, 
60 percent or more of the inhabitants 
in these counties lived in rural areas 
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By Water H. Gaumnitz 


Chief, Research and Statistics, Local School Systems 


outside of villages and towns of 2,500 
or more.’ The counties identified as 
rural contained 49.1 percent of all 
districts operating public schools, 40 
percent of all school plants, and 18 
percent of the total population.” 

In 1955-56 public schools in these 
rural counties served 6.2 million 
children, or 20 percent of the total 
U.S. public school enrollment; em- 
ployed an instructional staff of 249,- 
611 persons, or 22 percent of the 
total public school staff; and spent 
$1.4 billion to maintain schools, or 
17.1 percent of the total current ex- 
‘Biennial Survey of Education in the 
United States, Statistics of Local School 
Systems: 1955-56, Rural Counties, Chapter 
3, Sec. IV. Office of Education, 1959. 

* Statistics of Rural Schools—A U.S. 
Summary, 1955-56, Circular No. 565, U.S. 
Office of Education, 1959. 


penditures for public schools that 
year. These figures surely point to 
one conclusion: Rural education has 
not yet disappeared. 

Rural schools are often casually re- 
ferred to as small, implying that they 
are also simple, easy to operate, and 
of little consequence. It is true that 
many rural schools are small (we 
still have 25,000  one-teacher 
schools*) but judging by the total 
number of boys and girls who must 
depend on them for their education, 
they are not inconsequential and they 
have a big job to do. Furthermore, 
the very smallness of some schools 
creates a great number of problems. 
For example, anyone who has ever 


> Small Schools Are Growing Larger —A 
Statistical Appraisal, Circular No. 601, 
U.S. Office of Education, 1959. 
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tried at one and the same time to 
provide maximum educational op- 
portunities to all the children in a 
one-teacher school—they usually 
range from 6 to 16 years old—knows 
that such 
one of the most difficult to be found 


a teaching assignment is 


anywhere 

To take another example, let us 
look at the small high school. Nearly 
two-thirds of all public high schools 
in the country are located in centers 
of less than 2,500 population. Most 
of them are small; in 1955-56 they 


had an average enrollment of 177 
pupils per school and an average in- 
structional staff of fewer than 9 
teachers. Obviously such a small 
staff would find it most difficult to 


provide adequate instruction to the 
growing numbers of boys and girls 
who now w ish to prepare for college. 
This is not, however, their only task. 
They must also provide for the boys 
and girls who are not going on to 
the boys who want to lay a 
the 
boys and girls who want to enter one 
of the 
social science fields. 


With modern mechanization more 


college: 
foundation in scientific farming, 
trades, or 


many industries, 


and more rural children obviously 
must seek their future away from the 
farm—in offices, factories, and hos- 
pitals, They 
compete favorably with city boys and 


must be prepared to 


cirls. 

The small rural schools must also 
wrestle with problems resulting from 
low pupil-teacher ratios and their in- 


The rural 


county survey found an average of 


fluence on per pupil costs. 


29 pupils per teacher in elementary 
schools and 20 per teacher in sec- 
ondary schools. For cities compara- 
ble data showed a ratio of 31 to 1 in 
schools and 24 to 1 in 
The rural schools in the 
more sparsely settled areas of the 
North Central Western States 


average 24 pupils per teacher in ele- 


elementary 


secondary. 
and 
mentary and 17 in high schools. 


Some comparisons * between rural 


and city school finances shed further 





‘Selected Indexes of Rural School Fi- 
United States, Circular No. 
of Education, 1959 


nance in the 
566. U.S. Office 


imber { 
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light on the problems peculiar to rural 


education. 
Item Rural City 
Average salary of in- 
structional staff_____- $3,123 $4,707 
Average per pupil ex- 
penditure (A.D.A.) for 
instruction —_.~~- 152 220 


Tetal current expendi- 

ture per pupil______ 221 304 
Per pupil expenditure 

for transportation___- 21 5 

Thus salaries in rural schools aver- 
aged only two-thirds those in the city 
schools and rural current expendi- 
tures averaged less than three-fourths 
those of the cities. 

These financial differences have 
many implications of educational 
significance. The cost of living is 
no doubt lower in the country, but 
life is also less comfortable and to 
many attractive. As a result, 
many of the best teachers prefer to 
teach in the city. The pupil-teacher 
ratio is lower in the country, and ob- 
viously more of the available funds 
We 
might expect these two factors to pro- 
duce higher current per pupil ex- 
penditures, but they are apparently 
offset by the higher salary rates in 
the cities and by the costs of provid- 


less 


go into pupil transportation. 


ing more and better teaching mate- 
rials, better janitorial services, and 
the like. 

The data I 
pointedly that there are still many 
rural schools, that their tasks are by 
no means small or lacking in com- 
plexity, and that their financial status 
adds to their problems. Considering 
the rural schools of the Nation as a 
whole, apparently we still expect them 
to do the hardest jobs with less. 
Rural education still looms large in 
numbers of teachers, and 
pupils. Its problems still calk-for the 
best possible leadership, 


have reviewed show 


schools, 
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Implications for education 


The cross-classification of educa- 
tional characteristics with the many 
combinations of other social and eco- 


nomic characteristics makes census 
data particularly useful in educa- 
tional planning and research. Not 
only are the data tabulated on a na- 
tional and State level, they can also 
be obtained for counties, cities, and 
other local areas. Such data assist 
school administrators in operating 
school districts efficiently and in ex- 
panding their knowledge of the com- 
munity. 

The educational research special- 
ist might use census data in many 
types of investigations. The follow- 
ing list is representative. 

1. To project the school-age popu- 
lation and school enrollment for use 
in planning for school construction, 
staff, equipment, and facilities. 

2. To evaluate enrollment rates by 
age, age-grade relationships, and av- 
erage educational levels of the adult 
population. 

3. To study age-grade distribu- 
tions and other characteristics (both 
personal and family) of public versus 
private school students. 

1. To estimate the number of 
functional illiterates, by area and 
population subgroup, for use in insti- 
tuting adult education programs. 

5. To study socioeconomic factors 
associated with high and low educa- 
tional attainment of adults and with 
the extent of acceleration or retarda- 
tion of children in school. 

6. To classify school dropouts by 
personal characteristics and school- 
age persons not in school by personal 
and family characteristics. 

7. To discover employment pat- 
terns by level of attendance. How 
many students work, in what occupa- 
tions, and what do they earn? 

8. To study migration of school 
children: How many move to new 
school district areas each year? 

9. To determine the number of 
high school and college graduates in 
the population and in different sub- 
groups of the population. 

10. To measure the educational 
levels of persons in different occupa- 
the 
characteristics of teachers, by level, 


tional groups. To determine 


and of professors and instructors. 
11. To study the economic effects 
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of increasing amounts of education— 
relating the amount of education to 
such items as income, occupation, and 
employment status. 


Taking the Census 


The procedure for taking the 1960 
census has a number of new facets 
which may be interesting to school 
administrators. The public will be 
expected to participate much more 
actively than heretofore. About one 
week before Census Day, the Post 
Office will deliver to each household 
an Advance Census Report contain- 
ing a questionnaire. The members 
of the household will be asked to 
complete this report before April 1 
for themselves. 

The Census Bureau expects this 
procedure to produce accurate re- 
plies to its inquiries and to reduce 
the time the enumerator will spend 
in each household because he will be 
required only to transcribe the infor- 
mation. However, the Advance Cen- 
sus Report will contain only those 
questions which are to be asked of 
the total population. At every fourth 
household the enumerator will leave 
another questionnaire, which is to be 
filled out and mailed to the local Cen- 
sus office. The second, or “sample,” 
questionnaire contains a major pro- 
portion of the census questions, in- 
cluding those on education. 

This self-enumeration technique, 
being used for the first time exten- 
sively in a U.S. Census, has been 
employed for many decades in a num- 
ber of European countries, for exam- 
ple, in Germany and France. 

The primary aim of our census, as 
provided in the Constitution, is to 
insure that all of the people are 
counted since the count is used in 
determining the number of represent- 
atives to which each State is entitled 
in Congress. To this end, we have 
traditionally sent enumerators rang- 
ing far and wide to make sure that 
everyone was included. At each 
household, however, they were re- 
quired painstakingly to inscribe de- 
tailed information for each member, 
usually obtaining the information for 
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the household from the person at 
home at the time of their visit. This 
year enumerators will again be mak- 
ing their rounds, but this time each 
member of the household will have 
had an advance opportunity to report 
accurately for himself. 


Processing the Results 


The techniques to be used for 
processing the results of the 1960 
Census have been streamlined and 
made as fully automatic as possible. 
Once the schedules have been com- 
pleted by the enumerators and a few 
supplementary codes have been en- 
tered in the field offices, the mechani- 
cal operations will shift into high 
gear. First, a microfilm copy of each 
face of the form will be made in the 
field. The reels will then be shipped 
to Washington for the first step in 
the assembly-line process. 

The Census Bureau has developed 
a machine with the intriguing name 
of FOSDIC (Film Optical Sensing 
Device for Input to Computer), 
which will read the information in 
the microfilm copies of the schedules 
by means of a photoelectric device 
and record this information in the 
form of magnetized dots on a metal 
tape. The schedule was designed to 
be used on this machine. The illus- 
tration of the schedule shows a part 
of the one-in-four sample section of 
the FOSDIC schedule. 

The light circles scattered through- 





The products of the Bureau of 
the Census are like the oxygen 
in the air. They are consumed 
so widely that they are accepted 
as a matter of course and are 
so often used after analysis and 
interpretation by one or more 
intermediaries that the user 
does not readily recognize their 
source or their fundamental 
value as a base for most other 


statistics. 
—SAMUEL STOUFFER, professor 
of sociology, Harvard Univer- 


sity. 











out are to be marked by the enumera- 
tors. The heavy black squares enable 
the photoelectric cells within the ma- 
chine to position themselves. The 
cells then very rapidly scan an area 
between squares and whenever they 
sense a mark an impulse is trans- 
mitted to the magnetic tape. FOS- 
DIC operates at the rate of about 150 
microfilm frames per minute. 

The printing of the schedules was 
in itself a major undertaking. Inas- 
much as an impulse for the magnetic 
tape is triggered by the presence or 
absence of a mark on the schedule, 
a number of problems had to be over- 
come. For example, will a mark on 
one side of the schedule be sensed 
when the reverse side is being 
scanned? How light a mark can be 
tolerated? What are the effects of 
erasures? And what are the limits 
on the size of a mark? 

Once the information has been re- 
corded on magnetic tape, it is fed 
through the electronic computer. 
Four Univac 1105 computers will be 
available for this task, with data- 
processing speeds measured in thou- 
sandths of a second. Since the com- 
puter cannot think for itself, it must 
be told what it is to do by means of 
“program tapes,” containing instruc- 
tions. Very briefly, this is the pro- 
cedure: the basic data tapes that come 
from the FOSDIC will be fed into 
the Univacs, which will “edit” the 
data for consistency and make the 
appropriate corrections; arrange the 
data into the required distributions; 
perform the computations such as per- 
centage distributions, ratios, means, 
and medians: and then record the 
results on other magnetic tapes. 

The next step is another new de- 
velopment in the rapid processing of 
large masses of data. As the tape 
comes from the Univac it is run 
through the High Speed Printer, 
which translates the magnetized dots 
into numbers and prints them me- 
chanically in tabular form on sheets 
with preprinted headings and stubs at 
a speed of 600 lines of data per min- 
ute, or at a rate of about eight full 
tabular pages per minute. 

These pages are ready to be photo- 
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graphed, reproduced by offset and 
bound into census bulletins. 


Publications 


Soon after the enumerators submit 
their completed work, the work of 
counting the population will begin. 
Preliminary counts for local areas 
will be made available in May and 
June. Adjustments will continue to 
be made until November, when official 
State totals must be reported to the 
President. State bulletins containing 
final totals for counties, cities, towns, 
villages, and rural areas will be issued 
before late spring of 1961. The State 
series containing general demo- 
graphic, social, and economic data 
will be issued during 1961, and the 
series containing detailed cross-tabu- 
lations will be issued in late 196] and 
early 1962. A series of special re- 
search reports, including one on ed- 
ucation, will be published in 1962. 


Planning for the Future 


As soon as one census has been 
completed, planning begins on the 


next one through the evaluation of 
the results, study of the continued re- 
actions of users of the data, and ex- 
perimentation with new ideas and 
questions. The Bureau has been able 
to use its monthly national sample 
as a vehicle for experimenta- 
At least once each year it in- 


survey 
tion. 
cludes questions on education and oc- 
checks the extent of illit- 
eracy in the Nation. 

At the request of the Office of Ed- 
ques- 


casionally 


ucation, the Bureau included 
tions on adult education activity in 
the October 3oth the 
Bureau and the Office hoped that the 


information gathered would aid them 


1957 survey. 


in preparing an adult education ques- 
tion for the 1960 Census. Although 
valuable data were collected, there 
was not enough time to develop an 
adequate question before final plans 
for the 1960 Census had been com- 
pleted. Che Office of Education plans 
to explore further the possibilities of 
experimentation with questions on 
adult education and other educational 
inquiries for the 1970 Census. 

Volume 42, N 


mber 7 


| FROM THE PRESIDENT 
(Continued from page 5) 

The universality of the hope for 
peace and the imperative character of 
its need cannot fail, around the globe, 
to develop in our youth the qualities 
of the heart and mind that will surely, 
one day, be inscribed on the perma- 
nent pillars of peace in freedom. 

In this hope, among the things we 
teach to the young are such truths 
as the transcendent value of the indi- 
vidual and the dignity of all people, 
the futility and stupidity of war, its 
destructiveness of life and its degre- 
dation of human values. This kind 
of understanding will help make of 
them not only useful members of so- 
cieties, but will increase their effec- 
tiveness in pursuing the goal of world 
peace. Through patient education in 
our homes, churches, and schools, free 
and peaceful societies will be perfect- 
ed and perpetuated. Problems and 
circumstances change, priceless hu- 


man qualities and values must never 
* * & 











be lost. 

Now there is a specific problem that 
could never be ignored in such a study 
as you are making. 

Juvenile delinquency has increased 
each year for the past ten years, and 
has become not merely a local, but a 
world-wide, concern. The causes of 
this condition are multiple, and multi- 
ple measures must be used to weed 
them out. 

Yet we must beware of a tendency 
to generalize pessimistically about our 
youth—to attribute to the many the 
failures of the few. Such terms as 
“lost,” “misguided,” or “off-beat,” 
have had their counterparts in earlier 
generations. 

I have an unshakable faith in the 
overwhelming fine, 
earnest, high-spirited youngsters who 
comprise _ this generation. 
They possess a more intense intellec- 
tual curiosity than we of my age exer- 
cised when we were their age. They 
are wise for their years and they are 
fast learning the relationship be- 
tween physical and mental fitness on 
the one hand, and satisfaction in ac- 


other. We 


majority of 


rising 


complishment on_ the 


strive to make certain that the number 
of failures is held to a minimum. 
And in this effort we have developed 
appropriate programs — physical, 
recreational, educational, moral, psy- 
chological, occupational. Underly- 
ing all these as both a preventive and a 
cure is a happy family; one that finds 
its greatest enjoyment as a group in 
such things as the family picnic, fam- 
ily games, the “cookout,” or the home 
movies. 

From the play pen to the campus 
our task is not to provide the condi- 
tions of an affluent existence for the 
young, but rather to teach them that 
such things have real value only as 
they are earned. We must see to it 
that our children grow up in a climate 
that encourages response to intellec- 
tual challenge, in self-reliance, initia- 
tive, and a healthy regard for hard 
work and the dignity of man. * * * 

As the person responsible for call- 
ing you together, I felicitate our Na- 
tion on your readiness to undertake 
and persist in this noble task. I as- 
sure you of my deep appreciation of 
your effort. May every success 
attend you. 
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ing the next few years will enable us 
to get better school plants for the 
money we invest. It is doubtful, 
however, that we can make any sub- 
stantial savings in the cost of con- 
structing a school building. Im- 
provements will be made in teaching 
techniques and in instructional aids, 
but it is unlikely that we can reduce 
the cost of instruction. There is one 
thing we can do with better facilities 
and better techniques: We can im- 
prove the quality of education. 
Charles F. Carroll, State Superin- 
tendent of Public Instruction in 
North Carolina, has very appropri- 
ately said: “The heaviest and most 
burdensome tax we can pay is the 


tax on ignorance.” We cannot af- 


ford ignorance. We can afford 
education. 
35 
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